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If you use Azoics 
you must try the newest 


SOLUNAPTOLS 


_ After years of experiment a perfected material 
has been produced by 


JOHN W. LEITCH & CO LTD 


the modern pioneers in British Azoics 


SOLUNAPTOLS 


Are clean, easily handled powders 

Dissolve readily in boiling water 

Need no additions to the bath 

Give well balanced pH conditions 

Give solutions with exceptional wetting-out power 
Give solutions which penetrate more perfectly 
Produce dyeings which are faster to rubbing 
Offer real advantages coupled with economy 
Offer a considerable saving to you 

Mean cleaner working and less worry 
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For samples, prices and demonstrations apply to 
the Sole Manufacturers 


JOHN W. LEITCH & CO LTD 


MILNSBRIDGE CHEMICAL WORKS 


HUDDERSFIELD 


Telephone Milnsbridge 189 & 190 Telegrams LEITCH MILNSBRIDGE 


AGENTS for, 
INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co Kirkpatrick & Lauder Ltd Prescott & Co Regd 
Vadgadi Bombay 180 Hope Street Glasgow C2 2209 Hingston Ave NOG Mentresi 28 QUE 


Sept. 1961 
a The greatest recent advance in the Azoic Colour Process 
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LENSEX 
for efficient 
yarn scouring 


Improved scouring of wooller. and worsted 
yarns becomes possible with the introduction 
of the new Shell detergent LENSEX 

which helps to ensure the efficient removal 
of spinning cils, vegetable or mineral ; 

the removal of surface soiling and other 
foreign matter ; an improvement in the 
natural handle of the yarn, with no tendency 
towards felting; and easy rinsing. Write 
for particulars of this new product. 

Shell Technical Service will be glad to make 
individual recommendations according to your 
specific requirements, and textile specialists 
are available to give on-the-spot advice at 
your own premises, if desired. 


Shell Chemicals 


SHELL CHEMICALS LIMITED, Norman House, 105-109 Strand, London, W.C.2. 
(DISTRIBUTORS) Telephone: Temple Bar 4455 
. Walter House, Bedford Street, Londen, W.C.2. Telephone: Temple Bar 4455 
42 Deansgate, Manchester 3. Telephone: Deansgate 645! 
Divisional Offices: Clarence Chambers, 39 Corporation Street, Birmingham 2. Telephone: Midland 6954 
28 St. Enoch Square, Glasgow, C.!. Telephone: Glasgow Central 956! 
53 Middle Abbey Street, Dublin. Telephone: Dublin 54775 
“LENSEX”’ is a Registered Trade Mark 
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LOOSE STOCK DYEING 
MACHINE 


For all types of loose wool and 
other loose stock. Built in stain- 


less steel in two capacities, 
100/250 Ibs and 200/600 Ibs. 


HEAVY TYPE CALENDER 
Finishes circular knitted fabrics 
in , Cotton, rayon of mixture, 
in up to 3éin. 


PIECE GOODS 
YEING MACHINE 

For Pn heavy or medium wool- 

len or worsted piece goods in rope 

form. Built in stainless steel in three 


sizes. 


POWER FABRIC LOADER 
Speeds up loading and unloading be- 
tween skips dyeing machines, 
scouring machines, hydros etc. 
Eliminates dirty ic. 


PACKAGE DYEING 
MACHINE 
Constructed in stainless steel in 
four sizes from single 


BROMAC FINISHING 
MACHINE 
Imparts luxury finish to circular 


knitted fabrics. Automatic — built 
in one size for fabrics up to 33in. 
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aa A COMPANY OF THE MELLOR BROMLEY GROUP 
ISS _CG4 YQ Gg AAA AAA 
from 50 to. SOQ NBS 4 
DRYING AND FINISHING | 
MACHINE 
ses of circular and warp 
byics Built intwo sizes 
| 
4 
ow bath type tor dyeing all 
types of silk of rayon fabrics in 
 PRE-BO. 
B ee | 
» standard machine for dyein 
pure silk and ra yor hose a 
2 DOand200 ibs capacines a finished width 
i OVAL TYPE PADDLE 
and loose articles. Built in 
stainless steel in three sizes. 
Py e Office and Works—Barkby Road, Leicester Telephone 28196 Telegrams— Pulsator SP14 
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Regd. 
OXLEY’S SULPHONATED FATTY ALCOHOL 
IN VARIOUS BRANDS PASTE AND POWDER 


Powerful Detergents Exceptional Wetting-out and 
Penetrating Properties Lime and Acid Resisting 
Non-Felting Excellent for Softening and Finishing 
Invaluable in the Dyebath 


Also the following Auxiliary Products 


LIGHTOL S 


A Solvent for Scourers Cheap and Efficient Useful 
for Hand Spotting 


LIGHTOL DS 
The Solvent for Dyers Cleans in Acid or Alkaline Baths 


LIGHTOL C © 
Dry Cleaners’ Solvent Easily Recovered 


EMULSIFIERS 
For all Neutral Oils 


also 


OLEYL AND CETYL ALCOHOLS 


Technical Qualities to 
Buyers’ Specification 


l C.OXLEY’S DYES & CHEMICALS LTD 


LIGHTHOUSE CHEMICAL WORKS 


DEWSBURY 


YORKSHIRE 


Telephone Heckmondwike 365-6 
Telegrams OXDYCHEM DEWSBURY 
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SAKING GS ‘OVE 
for Po 


‘CREASE RESIST, WATER REPELLANT, 
PERMANENT GLAZE AND OTHER SYNTHETIC — 
RESIN FINISHES 


MANCHESTER: ENGLAND 


TELEGRAMS & CABLES ‘CENTRAL MIDDLETON’ LANCS. 
TELEPHONE MIDOLETON: 2476-7-8 
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@ FOR POLYMERISATION 
OF RESIN IMPREGNATED 


= — 


BAKING 


Verzeatile — water repellent and A FINE MACHINE... 


permanent glaze finish 
Write new for details of the 
M & P Service to the Textile Trade 


MATHER & PLATT LIMITED 


PARK WORKS : MANCHESTER 10 
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@ Exceptionally high production : 
firm handle as required 
@ Electrical, gas or steam heating 
elements as required 
© Efficient and automatic temperature | — 
control — initial temperature quickly Bi. 
Compact and operative as a separate 
unit or part of a range 
@ Efficient air filtration a 
@ Minimum length tension 4 
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MILDEWPROOFING 
[And ROTPROOFING | 


SHOWERPROOFING 


ALL TYPES OF CLOTH 
‘PARTICULARLY CARBONISED AND 
STRONG ACID DYED PIECES, 
FIBRO MIXTURES, 
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For all responsible 
laboratories 

and for every 
aspect of laboratory 


practice 


‘Analar’ Reagents Micro-Analytical Reagents Organic Reagents 
for Delicate Analysis Indicators Microscopic Stains 
Anal ysis Amino Acids Sugars Forensic Reagents 
Prepared Reagents for Clinical and General Analysis 
B.D.H. Concentrated Volumetric Solutions 


Literature is available on request 


THE BRITISH DRUG HOUSES LTD. 8.0.H. LABORATORY CHEMICALS GROUP POOLE DORSET 


Review of Textile Progress 


Volume 1 


Compiled and published jointly by the Textile Institute 
and the Society of Dyers and Colourists 


Editors 
W J HALL C J W HOOPER 
ARCS B.Sc Pu.D D.LC ARCS 


The Textile Institute and the Society of Dyers and Colourists have jointly published 

a Review of Textile Progress, Volume 1 relating particularly to the year 1949. There 

are 24 contributors in the Review and the authors are experts in the various sections 
for which they are responsible 


342 pages and Index 
£1 0 0 


Post free from 


THE TEXTILE INSTITUTE 16 St Mary’s ParsonaGe MANCHESTER 3 ENGLAND 
Telephone BLAckfriars 1457/8 
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Metachrome Brown 
6G 


| Booklets, Samples and Jachnical aididstance on application: | 


BROTHERTON & COMPANY LTD 
CITY CHAMBERS 


LEEDS 29321. + LEEDS 
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DYEING CAN BE A “CHANCY” BUSINESS 


As every dyer knows, bad dispersion of the dye can upset the most careful dyeing — preventing level 
shades and producing streaky colours. But by the simple process of adding Calgon (Sodium Meta- 


phosphate) to the dye liquor, you can ensure that the dyes are properly dispersed. Calgon also eliminates 
the bad effect of any lime soap which may be on the fibre, and dyes sensitive to traces of lime salts 
can safely be used. Results become more certain and consistent, and colours clearer and brighter. 
Calgon is invaluable for use in the Cotton and Rayon industries as well as for Woollens and Silks. 


Write for a copy of “ Calgon in the Textile Industry ”. 


CALGON 


ALBRIGHT & WILSON LTD ~<-_ Water Treatment Department 
49 PARK LANE LONDON Telephone: GROsvenor 131! Works: Oldbury & Widnes 
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The Journal of the Society of Dyers and Colourists 


(Subscription rates for non-members 60/- per annum, post-free) 
(Abstracts section only printed on one side of paper— 20/- per annum) 


NOTICE TO MEMBERS AND SUBSCRIBERS 


al information 


the Official Notices, List of Officers of the Society, ete. should 


requiring gener: 
aumioan Seeretery, The Society of Dyers and 1951 and pages 253-256 of the July 1951 issues of the Journal, or write to The General 


Society of er Colourists, 32-34 


Piccadilly, Bradford, Yorkshire (Telephone Bradford 25138-9). 
address. 


should be addressed to The Editor, at the same 


Forthcoming Papers 


The following papers have been accepted by the Publications 
Committee, and will appear in future issues of the Journal— 


LECTURES 
Rayon Staple— A Dyeing Miscellany 


Causes of Unlevel Dyeing of Cotton Threads 


F- Boulton 
I. Gailey 


Recent Developments in Fluorescent Lamps, with Particular 


Regard to Colour Problems 


S. T. Henderson 


COMMUNICATIONS 
Advances i in the Application of Vat Dyes to Viscose Rayon Cakes 


The Colaripemig Determination of Indigo 


The Removal of Impurities from Grey Cotton. 


H. Hampson 


Lotichius and 7 thous 
I— A Review of 


Developments in Plant for Alkali Boiling 


H. A. Turner and O. 7. Hvattum 


MEMBERS AND JUNIOR MEMBERS 


Persons desirous of fag A =~ Society as Members, Associates, or Junior Members may obtain Application Forms 


from the General Secretary, or 
NEW MEMBERS 
Hand Printing Co. Ltd., Lurgan, Co. Armagh, 
re! 
The Airds, Bennett Road, Higher Crumpsall, Man- 
rs 
=e Elmwood Crescent, Luton, Beds. 

Durrans, G.'A., Blamires Ltd., Leeds Road, Huddersfield 

M., 21 Brackley Road, Monton Green, Eccles, Man- 


Knight, .. e/o Hubbard Felt Co. Ltd., 425 Marien Avenue, 
East, P.Q., Quebec, Canada 


“he W., 19 Park Avenue, Cheadle Hulme, Cheshire 
T.F., Bruce Woollen Mi Co Ltd. P.O. Box 2, Milton, 


ew 


Ire 
Sjoklint, E. G. R., Boras Wafveri AB, Boras, Switzerland 
Stevens, N. E., Edenhurst, Alexandra Park, Nottingham 


JUNIOR MEMBERS 


Brooke, R., 8 College Road, Gildersome, near Leeds 
Heaton, 8., 10 Lapage Terrace, Bradford "Moor, Bradford 


ADDRESSES WANTED 


of 16 Heathway Court, Childs Hill, Finchley 
Gifford, J. M., fi ly of 86 Newlands Road, Glasgow 
Gibbons, J. A., formerly of 98 Aberdale Gardens, Potters Bar, 


Justice, A., formerly of 35 Cumberland Avenue, Liverpool 
V. formerly of Kirparum Mehtas St., Gapipura, Surat, 


Kupesyk, J., formerly of 310 Dennam Street, Radford, Nottingham 
Leman, R., formerly of 12 Ballerat Street, Levenshulme, Manchester 19 


Mrozuik, J. 8., formerly of 121 Glenfield Road, Leivester 

Popper, E. D., formerly of Ballyrillan House, Belfast, N. —. 

Presbury, J., formerly of 7 Sparthfield Avenue, Rochdale, Lancs. 

de Franca P F. A., formerly of Rua Presidente Wilson, No. 6-4° - 

Dt, Lisboa, Portugal 

Robinson, J., formerly of Glendene, Mavis Road, Blackburn 

Sakari, K. B, Bombay 4, India 
fe “West , Woodhead Road, Stanningley, 


, formerly Bangalore Woollen, Cotton & 
Lid, City, South India 
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@ SCOURING AND DYEING 


HAVE YOU 


compared 
results with 


COMPROX 


Many mills up and down the country are getting FIVE STAR SERVICE 
good results from Comprox — in scouring, dyeing and % Adequate samples for full-scale trials 
finishing. Close co-operation and exchange of informa- will gladly be submitted. 
tion between producer and user results in first-class work | y Our Technical Service Dept. will make 
at minimum costs. recommendations to meet your particular 

Comprox is available in two forms — LIQUID AND needs. 

PASTE :— % Comprox can be supplied in any 

Comprox‘A’— Neutral liquid detergent and wetting quantities — large or small. 
agent of the Sodium Higher Alkyl Sulphate group. % Deliveries are prompt and regular 

Comprox ‘T’— Mildly alkaline paste based on the from strategically placed depots. 

Sodium Alkyl Sulphate group of detergents and wetting % Our Technical Service will always be 
agents. ready to give further advice and assistance. 

Comprox is British from raw material to finished Write or ‘phone to any of the Supply 
product. Centres listed below. 


COMPROX is marketed by PRODUCTS LIMITED, 
which is a wholly-owned subsidiary of ANGLO-IRANIAN OIL COMPANY, LTD. 


BEAUFORT HOUSE, GRAVEL LANE, LONDON, E.1. (BISHOPSGATE 4373) 53, BOTHWELL STREET, GLASGOW, C.2. (CENTRAL 7201) 
II, ST. JOHN’S SQUARE, CARDIFF. (CARDIFF 129) 1, THE CRESCENT, SALFORD 5, MANCHESTER. (PENDLETON 4351-2-3) 
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All meetings held at 6 p.m. in the Rooms 
Burlington House, Piccadilly, London 
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Forthcoming Meetings of the Society 


PERKIN MEDAL LECTURE— Professor J. B. Speakman, Great Northern Hotel, Bradford 


Saturdays— 20th October to 24th November 1951 » 


Leicester College of Technology and Commerce 


LONDON SECTION 

the al Society, 
stated 


: Parrott, Esq. (C.A.C.). The Colouring of 
aper 

W. S. Wood, Esq. and Dr. K. W. Richardson 
(Laporte Chemicals Ltd.). Recent Develop- 
ments in Bleaching with Hydrogen Peroxide 
G. S. J. White, Esq. ole Recent 
Developments in Dyes and C 


J. E. Wood, Esq. and W. J. Roff, Esq. 
B.C.LR.A.). The Identification of Synthetic 
ibres, New and Old 

N. Jackson, Esq. (Courtaulds). Faults and 

Damages in Fi 


Three short 
naire on “af the Ga of the 
Cleaner 


uestion- 


It is also intended to hold a Dinner and Dance in the 
New Year, and to arrange for a lecture to be given in Luton 
in the spring, on a subject of interest to the hat industry. 


The date for the Annual General 


will be fixed 


15th 


an. 


Thursday 


6th March 
Frid 
21st March 


Frida’ 
18th 


ril 


MANCHESTER SECTION 


R. H. Peters, Esq. and W. J. Marshall, Esq. 
The Reduction Properties of Vat Dyes. Gas 
Showrooms, Town Hall Extension, Man- 
chester at 6.30 p.m. 
(At the invitation of the Plastics Institute, 
North-Western Section). Professor W. T. 
Astbury. Synthetic Fibres, Past and Present. 
Manchester College of Technology 
A lecture will be held at Bury. The details 
of which will be announced later 
Lapigs’ EventnG, Man as a Spider, details to 
be announced later. er College 
7 p.m. 
with the British Association of 
of Textile Works), discussion on 
introduced by F. i 
Marsh 
Ltd.), Midland Hotel, 


Details to be announced later, Gas Show- 

a Town Hall Extension, Manchester at 
p.m. 

E. H. Waters, Esq. and H. Sumner, 

Effect of Vat Dyes. ‘Gas. Show: 

rooms, Town 

6.30 p.m. 

(Joint with the Textile Institute, Lancashire 

. Landolt. Modern Devel: 


lop- 
won in Textile Auxiliaries. Textile Institute. 


chester. 630 

Annual General M » details to be 
announced later. Gas s, Town 
Hall Extension, Manchester. 6.30 p.m. 


Continued on page xxxili 


School of Chemistry The Newarke, Leicester 
REFRESHER COURSE FOR DYERS 
Arranged in collaboration with the Midlands Section of the Society of Dyers and Colourists 


1951 


Wednesday 
3rd Oct. 


31st Oct. 


Wi 
21st Nov. 


Friday 
30th Nov. 
Wednesday 
12th Dec. 
1952 
Frida 
18th Jan. 
22nd Feb. 


Wednesday 
27th Feb. 


Wednesday 
26th March 


25rd April 


MIDLANDS SECTION 
All meetings commence at 7 p.m. 


H. Unwin, Esq. Some Methods of Heat and 
Power Economy in the Dyeworks. King’s 
Head Hotel, Loughborough 

J. S. Ward, Esq., B.Sc. and H. Hampson. 

Some Investigations into the Dyeing of Cel Callies 
Acetate. Victoria Station Hotel, Nottingham 


3 R. Hadfield, Esq., M.Sc. The Levelling 
Water-Soluble ey on Nylon. College of 
Technology, Leicester . 
LapIgs’ EVENING 
King’s Head Hotel, Loughborough 
on Practical Prob- 
Members. Victoria 


Discussion Meeting with the Leicester 
Textile Society. The Dyer’s Limitations (With 
Particular Reference to Mixed Fibres). 
College of Technology, Leicester 

MIDLANDS SECTION DINNER 

Black Boy Hotel, Nottingham 

G. G. Taylor, Esq., B.Sc., A.Inst.P. The 
Uses of in Textile Dyeing and 
Finishing i Chenin with the British 
). Midland Hotel, 
G. H. Lister, ye Ph.D., B.Sc. The 
Influence of Dyeing Methods on Fibre Damage. 
College of Technology, Leicester 

G. K. Mecklenb: 


and H. W. Peters, 
Setting and Finishing 


NORTHERN IRELAND SECTION 
All meetings to be held in Queen’s Hotel, Belfast at 7.30 p.m. 


1951 
Wednesday 
10th Oct. 
Wednesday 
14th Nov. 


Wednesday 
12th Dec. 


1952 


WwW 
9th Jan. 


H. Houlker, . (Messrs. L. A. Mitchell, 
Ltd.) Drying of Textile Fibres and Materials 
C. P. Tattersfield, Esq. (Courtaulds Ltd.) 
Some and Fimshing Problems with 
New Fabrics 

WwW. . (Imperial Chemical 
Vat Dyes 


Dr. G. H. Lister (Sandoz Products Ltd.) 
Wool Dyeing 


Discussion EVENING 


R. C. McKinney, (Lilliput Laundry and 
Dyeworks Ltd.) “ cial L ing in 
(Joint Mecting with Textile Institute) 

GeneRAL MEETING and Diner 
(date Caste will be announced later) 


xii Sept. 1951 
ny 25th Oct. 
= 
1951 
Friday | 
5th Oct. 

Friday 

dnd Nov. 
ay Friday 
1952 

Friday 

4th Jan. 
: Ist Feb. Station Hotel, Nottingham 
o! 7th Mar. Dyer and 

4 1951 
Thursday 

Ist Nov. Some Developments in 
: Nylon Textiles (Preceded 
ob . at 6.45 p.m. by the Annual General Meeting 
a pew of the Section). King’s Head Hotel, Lough- 
ut 9th Nov. borough 

A 
3 23rd Nov. 

2ist Dec. 
1952 

Frida 
18th 
Frida 

Feb. 
Wednessdgy 
13th Feb. 
Thursday 
€ 6th March 
March 
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A recent Introduction 


DIAZAMINE 
FAST 
ORANGE 
RL 


SANDOZ 


In Backgammon it is only 
through skill and intelligent play 
that one can seize to advantage 
the opportunities afforded by 
the throw of the dice. 


In like manner the many 
Sandoz Specialities, which are 
examples of skilful and _ intel- 
ligent research, gain for the 
Dyer consistent excellence in 
dyeing and finishing and help to 


meet successfully any problems 


which may perchance arise. 


Sando3 


SANDOZ PRODUCTS LTD BRADFORD 
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Nylon materials for corsetry and 
lingerie, normally dyed in delicate 
pastel colours, must be fast to 
perspiration and must withstand 
gentle but frequent washing. 
Dispersol, Duranol 


and Multamine 


dyestuffs fully meet 


these requirements. 


There is 
an 1.6.1. dyestuff 
for every type of 


os 


nylon material 


For information please write to your 


nearest 1.C.1. Sales Office or to: 


ICI 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 
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OF THE 


Society of and Colourists 


of the 


Issued Monthly 


The Dyeing of Silk and Silk Mixture Materials 


A. THoMsSON 
Meetings of the London Section held in the Rooms of the Royal Society, Burlington House, Piccadilly, 


London, on 5th January 1951, Mr. C. 


C. Wilcock in the chair; 


and of the Leeds Junior Branch held 


at the University of Leeds on 30th January 1951, Mr. C. L. Bird in the chair 


The statement: “the art of clothing commenced 
with the fig leaf and was brought to perfection 
with the mulberry leaf” is true to-day, in spite of 
all the excellent man-made fibres now available. 
Silk is on its way back, as the import of silk from 
Italy alone in the first quarter of 1950 (50,000 Ib.) 
shows. All fibres, new and old, must be considered 
as being complementary to one another, each 
having its particular réle to play. 

In the case of silk Pa will, always be a 
demand for pure silk stockings and for erépe de 
chine, particularly in stripes in the so-called 
“Macclesfield” style, as these cannot be satis- 
factorily produced in any other way. Silk has 
warmth without weight, and its handle, still the 
aim of the rayon manufacturer, is unrivalled. 

About 2600 B.c. a Chinese princess is said to 
have unravelled a cocoon of silk and realised what 
a beautiful material could be produced from it. 
The silk industry developed rapidly, and 3000 years 
before the Norman conquest the Chinese were 
cultivating muiberry trees, rearing silkworms, and 
weaving silken cloth. The secrets of this industry 
were carefully protected, and death was meted out 
to anyone found exporting silkworms’ eggs or 
giving information to the foreigner. About the 
middle of the sixth century, however, two Persian 
monks managed to smuggle away eggs hidden in 
-hollow canes. These were hatched and the moths 
reared in Constantinople, so forming the nucleus 
of the silk industry in the West. 

The eggs, only about the size of a pin’s head, are 
fixed to the leaf or a card, as suggested by Pasteur, 
who was asked to investigate the cause of silkworm 
disease, which threatened at one time to wipe out 
the French silk industry. Diseased worms fluoresce 
differently in ultra-violet radiation, and so may be 
rapidly picked out and burned. 

After the incubation period of 10 days the 
hatched silkworms grow rapidly, shedding their 
coats four times, and eventually spin their cocoons, 


using 500-1400 yd. of silk thread. The thread is so 


329 


light in weight that 1000 cocoons are required to 
make 4 oz. of silk, and it takes 112 miles of silk to 
make a pair of silk stockings. Selected cocoons are 
kept for breeding, and from these the moths 
emerge some three weeks later. It is interesting to 
note that neither the worm nor the moth shows any 
tendency to roam, and this has allowed silk pro- 
duction to become very highly organised. 

As the moth breaks out of the.cocoon it tears the 
silk covering; therefore the chrysalides, apart from 
those wanted for breeding purposes, are killed by 
treatment with either hot water, dry heat, or super- 
heated steam. The flossy outer coverings are 
removed, and the cocoons placed in warm water, 
which softens the silk gum and allows the thread 
to be unwound. Four or five such threads are 
collected, and wound off together to form a hank 
of silk. The waste, consisting of the flossy outer 
covering and the innermost lining of the cocoons, 
together with the silk from damaged and pierced 
cocoons, is degummed, and spun into a4 multi- 
filament thread known as spun silk. 

Each silk thread consists of a central core of 
fibroin surrounded by an outer covering, amounting 
to about 25%, of the whole, of silk gum or sericin. 
Two threads are spun simultaneously, and the 
sericin cements the two together. The silkworm 
actually has four spinnerets, two supplying fibroin 
and two sericin. 

It is of interest to note that tussah silk consists 
almost entirely of fibroin. Cultivated silk may be 
likened to two parallel glass rods, while tussah 
shows a distinct twist and an irregular cross- 
section. Astbury’ has shown that silk is a fully 
stretched fibre formed by the condensation of 
a-amino acids of general formula NH,-CHR-COOH 
with R appearing on alternate sides every 3-5. 
The side-chain R varies down the chain, but mainly 
consists of the residues of the two simplest. amino 
acids, glycine and alanine. In the case of wool the 
chain length is only 3-4 4., but the side-chains are 
more complex and do not allow the complete 
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extension possible with silk, which possesses 
relatively simple side-chains. In the case of glycine 
NH,CH,-COOH and alanine NH,-CH(CH,)-COOH 
the residues forming the side-chains are H and CH, 
respectively, so that silk may be represented by— 


CH; 


CHs 
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of absorbing metallic hydroxides or basic salts 
from cold concentrated solutions, and this property 
is the basis of the mordanting of silk and also of the 
weighting operations. Raw silk, when degummed, 
loses 25°, of its weight, and the process of weight- 
ing originated with the idea of replacing 
some of this loss. The degree of weight- 


fibroin; e.g. 16 oz. weighting implies 


NH 20 ‘H NH. > be _ ing is reckoned on the final weight of 


H H 


and a single molecule may contain as many as 100 
residues each of alanine and glycine. 

Both sericin and fibroin are closely related to the 
true proteins. Sericin resembles gelatin in some of 
its properties, and contributes largely to the 
elasticity and strength of the raw silk. 

As silk loses 30% in tensile strength and 45°, in 
elasticity when degummed, as many operations as 
possible are carried out “in the gum”. Fibroin is 
more closely related to the true proteins than to 
gelatin. Both sericin and fibroin, like other 
proteins, are colloids possessing both acidic and 
basic properties; i.e. they are amphoteric. 

Silk is a non-conductor of electricity, but has 
been largely superseded as a covering for electric 
wires by cellulose acetate and plastics. When silk 
is used for this purpose it is essential to reduce the 
ash content to a minimum, and this is best achieved 
at the isoelectric point of silk, which for many years 
was considered to be pH 3-7, but recently Howitt * 
has claimed that pH 3-2 is more correct. At this 
point the combining power of silk is lowest and it 
is obtained most free from mineral salts. It should 
then be washed in distilled water till free from acid. 
When weighted or dyed with mordant dyes it no 
longer acts as a non-conductor. 

To emulate the handle and lustre of silk has long 
been the aim of rayon manufacturers, and hence 
most synthetic fibres are artificially dulled. Silk 
may have its lustre increased by reasonable tin- 
phosphate loading, but excess loading may impair 
or even destroy its lustre. It is thought that the 
weighting causes the silk to swell, so presenting a 
smoother and more lustrous surface to light. 
Stretching or stringeing has a similar effect by 
bringing all the fibres into alignment, and this 
operation usually finishes any dyeing operation. 

Prior to drying, silk is often passed through a 
bath of organic acid, preferably tartaric, and dried 
without rinsing, as in this way it acquires a 
characteristic handle or scroop. 

Silk is highly extensible, and can be stretched 
14-20%, beyond its normal length without break- 
ing. Its tensile strength is extremely high— the 
breaking length of raw silk is 30-8 km.; i.e. in order 
to break under its own weight a silk thread would 
require to be nearly 19 miles long. 

Silk putrefies only with great difficulty, is 
rarely attacked by moths, and is only slightly 
susceptible to mildew. It absorbs moisture readily 
and has a regain of 11%, though ecru silk will 
retain as much as 30°, of water from a saturated 
atmosphere. 

Silk, unlike wool, does not decompose metallic 
salts from a boiling bath, but it possesses the power 


that the 12 oz. of fibroin has increased 

in weight to 16 oz., i.e. to the weight of 
the silk before degumming. Alternatively, this is 
referred to as par, and the final weighting given as a 
percentage of par (e.g. 20% over par). Too heavy 
weighting is to be deprecated, as the resulting 
material loses the characteristics of silk. Weighting 
of 20 oz. and 24 oz. is not uncommon in blacks, but 
for colours a normal weighting is 14-17 oz. Mod- 
erately weighted material retains the handle, draping 
qualities, etc. of silk, and the beauty of the fibre 
and resistance to wear are improved. In 1948 the 
International Silk Bureau laid down in detail 
recommended maximum weightings for silk. For 
coloured fabrics the weighting varies between 30 
and 40°, over par and for blacks between 40 and 
50%. 

Nearly all silk is degummed to-day before use, 
but as it is more easily and safely handled in the 
gum it is often woven in this state and degummed 
afterwards. This applies in particular to silk 
stockings and to net silk pieces. Similarly, crépe de 
chines are woven with the weft consisting of tightly 
twisted threads of raw silk, alternate threads 
twisting to the right and to the left respectively 
(usually referred to as 8 and Z twists), so that on 
degumming the tightly twisted threads shrink, 
forming a crépe. ‘ 

Silk may be degummed in a variety of ways, e.g. 
by the use of water alone under pressure, by alkalis 
and solutions of alkaline salts, by fermentation and 
the use of enzymes, by acids, and by soap solution. 
The actual method to be adopted depends on 
circumstances. For example, a union of silk and 
bright acetate rayon could not be degummed by 
the use of alkali or soap, as the acetate would be 
either delustred or saponified. If, however, a dull 
effect on the acetate is required, then the use of soap 
is desirable. For pure silk the best result is still 
obtained by the use of a good soap. Olive oil or 
Marseilles soap is usually recommended, but this 
is not essential. Any good-quality soap having a 
low titre, enabling it to be washed out easily, is 
suitable. Thorough removal is obviously particu- 
larly important in the case of soaps likely to 
oxidise on exposure. 

When using soap, a bath containing about 33 Ib. 
of soap per 100 Ib. of raw silk is prepared, and the 
silk passed through the solution in a gentle manner 
just under the boil (silk stockings are turned inside 
out and degummed in bags to prevent friction, and 
pieces are usually degummed on the star frame). 

To economise in soap, piece goods may be 
treated in old and then in new soap baths, while 
stockings are often degummed with degumming 
oils consisting e.g. of mixtures of sulphonated castor 
oil and sodium silicate of high Na,O : SiO, ratio. 
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The latter procedure enables dyeing to be carried 
out in the same bath, although some dyers still 
prefer to wash off after degumming and before 
dyeing. 


The constitution and pH of liquor vary with the 
type of material, and the treatment may last 2-16 
hr. or even longer. A pH of 9-2 for the degumming 
liquor is recommended for minimum damage to 
the silk fibre, but in practice it is quite usual to 
degum at pH 10-0 on account of the saving in time. 
A convenient rapid method of determining the 
degree of degumming is to use Shirlastain A. The 
test is best carried out by immersing the material 
in the stain for a few minutes cold and subsequently 
rinsing, but a “‘spotting’”’ technique may be satis- 
factorily developed, a series of standards being 
prepared and the degree of degumming estimated 
with considerable accuracy. As a result of the 
shortage of soap, many proposals have been put 
forward for soapless solutions for degumming. 
These are mainly based on the use of alkali in the 
presence of a buffer together with some sulphated 
fatty alcohol or other lime-resistant detergent. 
Waste silk, Schappe silk, noils, and tussah may be 
satisfactorily degummed with 5-10 soda ash for 
1 hr. near the boil. Great care is required to prevent 
damage to the fibre by any roughness in treatment 
or in the apparatus. In spite of this the silk some- 
times develops a peculiar fault called lousiness. 
This defect generally shows up after dyeing, 
particularly in the case of dark shades, as minute 
apparently undyed specks; under the microscope, 
however, these are seen to be completely dyed 
through, the apparent whiteness being due to the 
reflection of light from numerous surfaces in the 
same way as a blue crystal of copper sulphate, when 
crushed, appears white. The trouble is due to the 
breaking up of the silk fibre into its ultimate 
filaments, and though it may be inherent in the 
fibre itself, any rough treatment greatly aggravates 
the fault. Sizing or oiling of the silk greatly 
improves its appearance, as the fibres then adhere 
together. 


When only a portion of the gum is removed by 
using less concentrated solutions at a lower tem- 
perature, the silk is referred to as souple silk. The 
remaining gum may be softened by treatment with 
3-4%, cream of tartar and 1-1-5%, sulphuric acid. 
The yellow colour of some gum silk may be removed 
by bleaching with nitrous acid or by treatment 
with aqua regia. 

Should silk require to be bleached, hydrogen 
peroxide and not sulphur dioxide should be used, 
as the former gives a more permanent result. A 
liquor is prepared containing 2-3%, of 100-vol. 
hydrogen peroxide (30°) made alkaline with 
ammonia, sodium pyrophosphate, or sodium 
silicate. The silk is entered at 100°F., raised to 140, 
170, and 200°r., and given time at each tempera- 
ture. It is then well washed off, and is ready for 
dyeing white or light colours. 


Sodium perborate has been employed for 
bleaching silk, and the I.G. successfully developed 
a process using 2-3g. sodium perborate and 
1-5-2 g. Nuva B (a mixture of Igepon T and sodium 
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silicate) per litre, though the handle had a tendency 
to be rather harsh. 

The bleaching of tussah is a much more difficult 
matter, as each lot may vary from the next because 
the colouring matter depends on the type of leaves 
upon which the worm fed. A pure white cannot be 
obtained, but a reasonable bleach, suitable for use 
alone or capable of being dyed to quite pale shades, 
may be obtained by giving a treatment for 2 hr. 
with 40%, of hydrogen peroxide (30°) and 15% 
of sodium silicate followed by a reduction treat- 
ment either for 30 min. at 140°r. with 3% ammonia 
(sp. gr. 0-880) and 5°, sodium hydrosulphite, or 
with sodium formaldehyde-sulphoxylate at the 
boil, subsequently washing off, and giving the 
tussah a repeat treatment with peroxide. The 
combined oxidation and reduction treatment gives 
the best tussah bleach but is rather expensive, and 
often the single peroxide bleach giving a pale fawn 
colour suffices. Shortly before the war a method 
using iron as a catalyst was proposed. Iron oxide 
was precipitated on the fibre, and the material 
bleached with peroxide; the iron, acting as a 
catalyst and giving a better bleach, was finally 
removed with oxalic acid. 

The wide range of colours produced and the high 
standard of fastness obtained by the dyer a century 
ago with the limited number of natural dyes at his 
disposal were a tribute to his skill and wide experi- 
ence. The dyes were usually applied on mordants, 
and great skill must have been required to repro- 
duce shades. Some of these natural dyewoods are 
still in use to-day for the dyeing of silk; in 
particular, logwood blacks are still recognised to 
be unrivalled on account of their beauty, depth, 
and filling qualities. Some of the natural and 
mineral colouring matters, e.g. iron buffs, catechu 
on copper and chrome, and logwood on iron 
mordant, dye silk sufficiently fast to withstand the 
degumming process reasonably well, and were used 
in the 1914-1918 war and after. 

It may be of interest to quote a recipe for dyeing 
silk a “very fine black” taken from a book * pub- 
lished in 1705— 

Take a copper of two tun of water, put in a sack and 

a half of bark, six pound of Provence wood, six lb. of 

sumach, boil them 2 hours, then percolate them in a fat, 

throw away the dregs, and fill up the copper again, and 
then add 15 lb. beaten galls, 1 Ib. agaric, 3 Ib. pom- 
granate shells, 2 Ib. of calamus, 3 Ib. senna leaves, 2 Tb. 
gentian and two of marjoram; boil them together two 
hours, then pass the liquor through a sieve into the other 
dye, and let it digest four days, stirring it often; and 
then put it into the copper in which you intend to dye. 
Make a fire under it and when it is hot, put in two pails 
full of lye, and boil all together very well. This done 
add 1 lb. antimony, 4 Ib. honey, } lb. borax, 1 Ib. of 
litharge of silver, } Ib. litharge of gold, | lb. verdigris 
which beat together and put into the kettle, and when 
the dye is warm, throw in 30 Ib. locksmiths’ filings, 

20 Ib. gum and 20 lb. copperas; let it stand and settle 

8 days, stir when occasion demands .... . after which 

you may dye with it, putting in a quart of brandy before 

you begin. 


The last item is particularly interesting—dyeing 
in those days evidently had its compensations, 
With the advent of the synthetic dyes silk came 
into its own— its beautiful lustre showed off these 
new colours to their greatest advantage, and for a 
time fastness became of secondary importance, 
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whilst brightness and beauty of shade became all- 
important. This era lasted for quite a while, but 
has long since passed, and silk may now be dyed 
with every type of dye available, except perhaps 
disperse acetate dyes, and even these stain it 
appreciably. 

The actual type of dye used depends upon the 
degree of processing the material is subsequently 
to receive and the use to which it is to be put. 
Each class of dye will, therefore, be dealt with 
separately, the methods of application and likely 
uses being indicated. 

Owing to the use of soap in both degumming and 
dyeing baths, it is advisable to use water of zero 
hardness, preferably obtained by the ion-exchange 
process, in order to prevent dulling of the silk by 
the formation of metallic soaps. 


BASIC DYES 

Basic dyes are still applied to silk, but in ever 
decreasing quantities. Pale shades are generally 
applied from a soap bath, thus ensuring levelness 
of shade and increased fastness to washing and 
rubbing. Deeper shades may be obtained by dyeing 
from a boiled-off liquor (i.e. a liquor containing the 
silk gum removed in the degumming process) which 
has been acidified with acetic or sulphuric acid. 
The silk gum and acid act as retarding and levelling 
agents. The shades may subsequently be after- 


treated with 5-10, tannic acid and then, in a 
fresh bath, with 3-5%, tartar emetic to fix the dye 
and render it faster to both light and washing. It 
is possible to reduce the number of operations and 


to simplify matching by applying the basic dye 
and the tannic acid from one bath provided 
sufficient mineral acid (sulphurie acid) is present 
to maintain the tannin-dye lake in solution. The 
dyeing is subsequently rinsed, developed in tartar 
emetic, and soaped. Dyeings so obtained are 
perfectly level, thoroughly penetrated, free from 
any tendency to rub, and reasonably fast to light 
considering the type of dye used. It is of interest 
to note that this process will not give satisfactory 
results with Methylene Blue, probably owing to 
complications with the zine salts generally present 
in commercial brands of this dye. 

Silks dyed with basic dyes, but not aftertreated, 
may be used for underwear, linings, and ladies’ 
evening gowns. When fixed with antimony really 
deep shades may be obtained which are fast to 
washing and milling and reasonably fast to light; 
they may be used for washing silks, silk stripes in 
gents’ suiting materials which are subsequently 
to be milled, ete. 


ACID AND DIRECT DYES 

As the methods used for the application of direct 
and neutral-dyeing acid dyes to silk are so similar, 
and as they are often applied together from the 
same dyebath, they will be dealt with as one class. 
This joint class covers a very wide area indeed, the 
methods of application being similar except for 
special dyes, which will be mentioned separately. 

Normally these dyes may be applied from a soap 
bath containing Glauber’s salt, and here it is 
necessary to emphasise that only under very 
strictly controlled conditions should chlorides be 
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used with silk. If they are used at all, chlorides 
must not be allowed to dry on the silk; complete 
removal is essential, or the silk will rapidly tender. 
Both acid and direct dyes dye well when applied 
in this way, and the two classes may be used in 
combination. This method is especially suitable 
for fawns and greys for hosiery and lining shades, 
but is by no means confined to such shades. 


For hosiery the tops and heels can be dyed with 
suitable direct (Benzanil) dyes, and the silk panel 
brought to shade with acid dyes, e.g. Fast Silk 
Yellow 8, Sulphonol Red R, and Sulphonol Black 
B. Such combinations of direct and acid dyes work 
well together in the same bath in all depths and 
build up well, yet giving reasonable fastness to 
light, washing, etc. 


Piece dyeing of silk crépes, satins, ete. is usually 
carried out on the star frame, although some crépe 
de chines, nearly all georgettes, and silk—wool 
materials may be dyed satisfactorily on the winch. 
Dyeing by the former method ensures the most 
careful treatment of the material but has the 
disadvantage of poor liquor circulation. For this 
reason and because the dyes with the best neutral- 
dyeing properties usually possess also the best 
washing fastness, the neutral-dyeing dyes, both 
acid and direct, are most generally used for this 
purpose. 

The demands of the high-class tie trade call for 
entirely different dyes, as the dyeings are expected 
to possess outstanding fastness to light and not to 
stain on to white silk, wool, or cotton when 
steeped together in cold water, so the colours must 
not bleed off. It is surprising how exacting this 
latter requirement is, for many dyes will satis- 
factorily withstand a light soaping test but will 
fail to pass the water test. The highest-quality 
ties are frequently woven with silk warp and wool 
weft to give the necessary resiliency and wearing 
qualities, and, as dark and light shades often run 
side by side, this trade can present some very real 
problems in the way of deep maroons, heavy 
greens, and bright full royal shades. The former 
may be obtained with Sulphonol Reds and Black, 
whilst Alizarine Cyanine Green G forms the basis 
of the greens, but the bright blues always were, and 
still are, a problem. The shades of maximum avail- 
able fastness to light either do not possess the 
necessary water fastness or the brightness, and it is 
generally necessary to include blues of the Brilliant 
Acid Blue type to brighten the shade. In the’ brown 
range considerable choice of satisfactory fastness 
from the Benzanil Supra and Sulphonol ranges is 
possible. If the silk is weighted the production of 
deep shades of good fastness becomes still more 
difficult. 


The Sulphonol-type dyes are of outstanding 
importance to the silk dyer, as within the range are 
found dyes of good fastness to light, washing, and 
water, and, moreover, the dyes may be applied 
from a water-bath with Glauber’s salt with or 
without organic acid, from a_boiled-off liquor 
broken with acid, or even from a soap bath, so 
that they possess all the desirable qualities together 
with ease of application. 
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Taste I 


Fastness of Benzanii Supra and Benzanil Fast 
Dyes on ee and Unweighted Silk 


(U = Unweighted W = Weighted NS = Not suitable) 


Light Washing 
U Ww Ww 
BeENzANIL SuPRA— 
Yellow FF... 7-8 7-8 3 2-3 
Yellow 7G es 6 34 2-3 2 
Yellow GX “ vi 6 4 3 
Yellow 3RLL... 7 6-7 3-4 3-4 
Yellow 2R LN... 6-7 4 4 2-3 
Yellow SL ai 6 4 3 2 
Orange AG, AGS 6-7 4-5 2-3 2-3 
Orange ER... 5-6 45 3 2-3 
Orange 2GLL... 56 NS 3 NS 
Orange 2RL ... 6 5-6 3 2-3 
Bordeaux BLL 7 NS 4 NS 
Red 6BLL NS NS 
Rubine 2BLL... 5-6 34 3 3 
Searlet 2G ea 6 5 3-4 2-3 
Brown BRLL... 5-6 5-6 3 2 
Brown 8RLL ... 7 NS 34 NS 
Blue 4GL... ... 5-6 34 3 2 
Blue 3GLL ... 7-8 4-5 3-4 2 
Blue 5GLL 7 45 34 2 
Benzaniz Fast— 
Yellow CH ese 5 4-5 34 2-3 
Yellow G . 6 4 4 3 
Orange D 6-7 4-5 34 2-3 
Red F ... 4-5 3 3 2-3 
Brown RK 5-6 3-4 3-4 2 
Brown 3RL 5 NS 344 NS 
Brown 5RL ... 5 NS 34 NS 
Brown 6RL_... 5 NS 3-4 NS 
Taste II 
Fastness of Neutral-dyeing Acid Dyes on 
Weighted and Unweighted Silk 
(U = Unweighted W = Weighted) 
Light Washing 
U Ww U w 
SuLPHonoLt— 
Red PG 34 344 3 2-3 
Red R ... 34 3.4 3 2-3 
Brown GS 3-4 2 4-5 2-3 
Brown 5R say 5 4-5 4 3 
Navy G 45 2-3 3 2-3 
Navy 5RX 344 2-3 3-4 3 
Black B Pe 6-7 2-3 3 2-3 
Black G Sel 6 3 4 3 


DIAZOTISED DIRECT DYES 

Increased washing fastness may be obtained by 
the use of dyes which may be diazotised and 
coupled with e.g. f- naphthol. Included in this 
range are Diazodis Blue BRM and RER and 
Black D giving deep navy blues and black, while 
Primuline M gives a bright red of excellent washing 
fastness but of inferior fastness to light. If, how- 
ever, the Primuline is diazotised and the silk 
entered into a cold soap solution, which is subse- 


quently raised to the boil, beautiful gold shades are 
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obtained which possess outstanding fastness to 
light and washing and to the degumming process. 


METALLISED ACID DYES 

It is of interest to note that, when the metallised 
acid dyes are applied to silk, it is unnecessary to 
use the large amounts of sulphuric acid recom- 
mended for the application of these dyes to wool. 
On silk they may be applied from a dyebath 
acidified with acetic acid, and the resultant dyeings 
appear to be almost as fast as those dyed by the 
normal method. 


MORDANT DYES 
The application of mordant dyes to silk offers 


‘considerable scope for the silk dyer, as aluminium, 


chromium, and iron mordants are employed, and 
all are important for their particular purposes. 


Aluminium Mordants 

Basic aluminium sulphate is employed as the 
mordant and Alizarin Red is the most important 
dye. Reds comparable with the old Turkey Red 
are obtained which, even in delicate pink tones, 
possess outstanding fastness to light and withstand 
degumming. 

The silk is first made alkaline by steeping in 
warm water containing °°, sodium carbonate 
(Na,CO,) on the weight of silk, and squeezed; then 
steeped in basic aluminium sulphate (18° Tw.) 
overnight, squeezed, rinsed twice in cold water, 
and then treated with 5°, sodium silicate first at 
130°F. and then at the boil. Finally the mordanted 
silk is soaped at the boil. Alizarin Red IP gives a 
range of beautiful pinks leading to deep reds. In 
the case of powder brands, it is useful to dissolve 
in hot water containing a little ammonia and to 
precipitate the dye again in the bath in a very fine 
state of subdivision by the addition of acetic acid. 

Dyeing is begun cold, and the dye added in 
several portions, the temperature being gradually 
raised to the boil and additions of acetic acid being 
made simultaneously. The dyeing is then rinsed 
with hot water, and finally thoroughly soaped at 
the boil. 

In the case of deep shades, brighter and faster 
dyeings are obtained by aftertreating with 100% 
aluminium sulphate before soaping in order to fix 
any loose dye and complete the formation of the 
aluminium lake. 


Chromium Mordant 

Chromium chloride (32° Tw.) may be used for 
mordanting silk with chromium. The silk is entered 
into the cold liquor, turned, and steeped overnight. 
It is then squeezed, thoroughly rinsed in cold water, 
and, if desired, fixed by treatment with sodium 
silicate. The addition of sodium sulphate to the 
chromium chloride solution is said to give improved 
results. 

The use of chromium sulphate, alone or with the 


addition of caustic soda, of chrome alum, and of 
ciromium acetate for mordanting has been 
proposed. 


Sodium dichromate is unsuitable as a mordant 
for silk since, although combination with chromic 
acid occurs, the fibre has no reducing properties 
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and the chromium is not fixed in the tervalent form. 
When afterchrome dyes are used on silk, the 
dichromate develops the shade but does not act as 
a link between dye and fibre, resulting in loss of 
fastness compared with similar dyeings on wool. 
The use of chrome dyes on silk is not as important 
as it used to be, since shades of similar fastness may 
be obtained more easily by other means, but satis- 
factory results can be obtained by the use of after- 
chrome (e.g. Durochrome) dyes applied with the 
addition of Glauber’s salt, acetic acid, and sulphuric 
acid and developed in the same bath with 
dichromate first at 160°r. and then at the boil. 


Logwood 

The dyeing of silk with logwood deserves special 
mention on account of the unrivalled beauty of the 
shades, which are unobtainable in any other way, 
the increased weighting obtained, the high standard 
of fastness of the dyeings, and the wide range of 
methods of application, enabling it to be applied 
to weighted as well as unweighted silk. 

“Nitrate of iron’, also known as “‘red iron” or 
“iron liquor” (basic ferric sulphate), and pyrolignite 
of iron (crude ferrous acetate) are the usual mor- 
dants. In the former the silk is steeped for 1 hr. 
cold in a 52° Tw. standing bath, squeezed, and 
rinsed thoroughly in cold and then in warm water, 
thus precipitating in the fibre complex basic ferric 
compounds. The iron is then fixed or ‘‘killed” by a 
treatment at the boil with 10°, soap and 3% soda 
ash. Thorough “killing” is an essential part of the 
operation, or unsatisfactory results will be obtained. 
The iron-mordanted silk should not be allowed to 
dry, or its affinity for the dye may be altered. 

It is possible to dye direct on to this iron mordant 
from a soap bath using oxidised Hematine Crystals 
No. 1 and, generally, a little Fustie Extract for 
shading purposes, starting at 120°r. and slowly 
raising to 175°r., but it is usual to increase the 
weighting and improve the shade by including 
between the mordanting and dyeing processes 
additional treatments such as dyeing with Prussian 
Blue and steeping in tannin solution. 

The silk is “blued” by treatment with 20°, 
potassium ferrocyanide and 10%, hydrochloric acid 
for 30 min. at 85°Pr., raising the temperature to 
115°r. and then to 120°r. with an addition of a 
further 10%, hydrochloric acid at the latter tem- 
perature. Conversion of the ferric hydroxide on the 
fibre to Prussian Blue increases the weight and 
improves the shade as well as preventing oxidation 
of the tannin by the ferric hydroxide during sub- 
sequent operations. 

Silk is tanned by steeping in a standing bath of 
Gambier Catechu of 4-6° Tw. for 1 hr. at 120°Fr., 
or it may be entered near the boil and turned for 
2-4 hr. in a cooling bath. The final temperature 
should, in any case, be between 100° and 120°r., as 
both fibre swelling and absorption are greatest over 
that range. If the silk has been “blued” first the 
former process should be adopted, as the Prussian 
Blue is destroyed above 120°r. 

To increase the weighting, these processes may 
be repeated and the silk finally dyed with logwood 
from a soap bath as before. 
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Blacks dyed in this way have very good fastness 
to light (6-7 to 7), perspiration (5), and degumming 
(5) and, owing to the combination of the tannin and 
logwood, are more resistant to acids than when the 
tannin is omitted. 

A cold 3-5° Tw. solution of pyrolignite of iron 
may be used in place of nitrate of iron, the silk 
being steeped for 30-45 min. On removal, after 
squeezing, the silk must be allowed to oxidise in air 
for at least 2 hr. In general, this mordant, giving 
bluer tones of black, useful for evening wear, is used 
after the silk.has been tanned with Gambier. 

It will be obvious from the above that innumer- 
able variations are possible, giving different shades 
and degrees of weighting. 

At one time very heavily weighted silks were 
obtained by continued repetition of the iron and 
tannin treatments, but it is usual to-day to obtain 
approx. 50% of the weighting with tin and phos- 
phate and the remainder with iron and Gambier. 
It is possible, however, to weight and dye blacks 
with tin and logwood alone, and this process is 
often used for degummed yarn and pieces. 

Tin—phosphate-weighted silk easily absorbs 
unoxidised logwood, but it is important to note 
that the silicate bath must be omitted from the 
tin-weighting process. A 20-22 oz. black requires 
two passes through the tin and phosphate baths, 
and is then further weighted with 100°, Logwood 
Crystals NAD (unoxidised logwood) in a bath made 
alkaline with soap and 20°, soda ash. Enter at 
140°F., raise to 195°r. in 90 min., and maintain at 
that temperature a further 30 min. The colour is 
then developed by dyeing in a fresh soap bath with 
10-20%, Hematine Crystals No. 2 together with a 
little Methylene Blue (preferably zinc-free) and 
Chrysoidine to correct the reddish tone of the 
hematein-tin lake. 

If desired, the absorbed unoxidised Logwood 
Crystals NAD may be oxidised by treatment, cold, 
in a bath containing 2%, sodium nitrite acidified 
with acetic or formic acid, the basic dyes used for 
shading being added to the weighting bath. 

The percentages of Logwood Crystals NAD and 
tin appear to be related, and excess of the former 
is to be avoided. 

Tussah is usually dyed by the tannin-iron 
method, but no attempt is made to weight the silk 
other than by formation of the iron—logwood lake. 

More detailed recipes are given in various pub- 
lications 4-7, 

AZOIC DYES 

The application of azoic dyes to silk is a com- 
paratively modern development which received 
considerable attention between the two wars, as 
these dyes give scarlets, bright reds, deep reds, and 
browns fast to boiling soap and to bleaching, which 
are unobtainable in any other way. 

In theory the number of possible combinations 
of ground and base runs into many hundreds, but 
some have a tendency to rub, some blind the silk 
as on viscose, others are not fast to bleaching, and 
some bases and salts couple direct with the silk to 
give deeply coloured stains which cannot be 
removed. It follows from this that a limited number 
of combinations are left which are suitable for use on 
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silk, and great care must be taken to standardise 
procedure if reproducible results are to be obtained. 

The silk is squeezed after impregnation, and 
entered, without rinsing, into the cold solution of 
the developer for 10 min., rinsed cold and then 
warm, and finally soaped at the boil. 

It is inadvisable to mix either grounds or bases, 
but if this is essential, then in the former case com- 
pounds of similar substantivity, and in the latter 
case of similar coupling energy, should be used. 


SULPHUR DYES 


The use of sulphur dyes in practice is confined to 
greys and blacks. They may be applied to silk 
satisfactorily in two ways. In the Lodge—Evans 
process *, patented in 1914, the dye is dissolved in 
sodium sulphite to form a solution which is without 
dyeing properties. This solution is added to the 
dyebath containing sodium sulphide and ammonium 
sulphate to form a solution which dyes dark shades 
(e.g. blacks) quite satisfactorily. Unfortunately 
hydrogen sulphide is evolved, and as this is 
objectionable to both men and plant the following 
method is to be recommended. Add the solution of 
the dye in sodium sulphite to a dyebath containing, 
on the weight of silk, 10% ammonia (30%) and 10% 
hydrosulphite. The solution becomes almost 
colourless in appearance but dyes silk perfectly 
level at 130-160°r. from the palest of pale greys to 
blacks. In the latter case it is necessary to add 
considerable amounts of common salt to aid 
exhaustion. 

On removing and squeezing the silk, the colour 
develops immediately, and the dyed yarn can be 
rinsed and soaped at the boil. The resultant dyeings 
are reasonably fast to degumming but not to 
bleaching. 


VAT DYES 


The use of vat dyes for the coloration of silk only 
really developed during the 1920s, though dyeings 
with indigoid dyes which required the minimum 
amount of caustic soda in the vat were made during 
and just before the first world war. 

Silk dyes well with the indigoid vat (Benzindone) 
dyes with one surprising exception— Indigo itself, 
which merely stains silk. Indigoid-dyed silks 
possess excellent fastness to washing and can be 
used for stripes in crépe de chines if allowance for 
loss of depth is made. 

After dyeing, the silk is wrung out and exposed 
to air to oxidise, acidified with acetic acid, rinsed, 
and soaped at the boil. 

When the faster anthraquinonoid vat (Benzadone) 
dyes came to be applied to silk, fears were expressed 
that the concentration of caustic soda would 
seriously damage the silk, and attempts were made 
to apply these dyes from dyebaths containing 
reduced amounts of alkali, with unsatisfactory 
results. Additions were then made to the original 
dyebaths of compounds to decrease the alkali con- 
tent, or of substances to act as protective agents. 
Typical of these were, in the one case, o-cresol and, 
in the other, sulphite cellulose liquor, glucose, etc., 
but often the introduction of another variable only 
added to the dyer’s difficulty without bringing 
about any substantial improvement in results. 
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Experience proved that silk could be dyed quite 
satisfactorily and without material damage to the 
fibre by dyeing by methods recommended by the 
dyemakers, though the addition of soap and glue 
assists penetration and levelness, and in some cases 
it is possible to lower the temperature a little and 
complete exhaustion by using additional common 
salt. By strictly adhering to standard conditions 
dyeings can be accurately matched and the dura- 
tion of dyeing reduced to a minimum with bene- 
ficial results. The method of finishing is normal— 
rinse in running cold water, acidify with acetic acid, 
rinse in warm water, and soap at the boil. 

In the case of the developed vat blacks it is 
advisable to develop with sodium nitrite and 
sulphuric acid instead of with hypochlorite, thus 
avoiding the dangerous chloride ion. 

Those dyes that accelerate tendering of cellulose 
fibres bring about tendering of the silk fibroin, so 
it is advisable to restrict the range of dyes to the 
non-tendering dyes. Damage to silk may be 
estimated by determining the fluidity in cupri- 
ethylenediamine under controlled conditions *. 

There is no limit to the range of shades available, 
though deeper shades often require an addition to 
the dyebath of considerable quantities of Glauber’s 
or common salt. Nigger browns present consider- 
able difficulty, especially when they are required 
to be scrooped afterwards, Under such conditions 
the fibre is apparently holding so much dye that 
it is unable to absorb the organic acid necessary to 
cause scrooping. This difficulty may generally be 
overcome by steeping in a 2% solution of a sizing 
agent and, after squeezing but not rinsing, impreg- 
nating in a 2% solution of tartaric acid, squeezing, 
and drying. 

These vat-dyed silks are of particular importance 
in the manufacture of striped crépe de chines 
(Macclesfield silks) and the shades are required to 
withstand degumming. The Society has published 
a test for fastness to this process, There should 
be no material loss in depth or staining on to white 
silk. This test is stringent enough but is not too 
severe, as the weft threads in a crépe de chine are 
given a high twist, so that when wetted they shrink, 
and prolonged treatment in the soap solution is 
required in order completely to remove the silk gum. 

The solubilised vat dyes may be applied, like 
acid dyes, from a bath containing acetic acid. They 
may be developed with bichrome and sulphuric 
acid, and as the silk has no affinity for the 
bichrome, there is no risk of dulling the shade if 
the correct quantities are used. 


MISCELLANEOUS METHODS 

Before considering the dyeing of weighted silk 
there are a few miscellaneous methods of silk 
dyeing which may be of interest. 

Firstly, the disperse dyes (Serisol, Serinyl, etc.) 
stain siik quite appreciably, but the resultant 
dyeings do not compare in shade or fastness with 
similar dyeings on acetate rayon or nylon. It is 
therefore quite possible to use these dyes for dyeing 
the acetate in silk—acetate rayon materials in self 
or contrasting shades using Sulphonol or Benzanil 
dyes for the silk. 
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Interesting results are obtainable by photo- 
graphically reproducing designs on piece goods. 
Both positive and negative results are producible 
from a photographic negative by utilising the 
power of sunlight to destroy diazo compounds in 
the one case, or develop leuco vat dye esters in the 
other. 


SIGHTING COLOURS 

It is sometimes necessary in weaving to have the 
various weft threads tinted to distinguish one from 
another. Two general types of dyes are employed, 
firstly acid dyes applied cold without addition, 
i.e. padded on, and secondly alum lakes of acid 
dyes. The latter are more easily removed provided 
the lakes are not fixed by any steaming process, 
but the former are, in general, more often used. 
Suitable dyes are given in List I. 


List I 
Dyes for Sighting 
Acid Yellow T Patent Blue A 
Quinoline Yellow Y Naphthol Blue Black 
Orange II Acid Green MV 
Acid Levelling Red 2G Brilliant Milling Green B 
Acid Violet 4BNS 


WEIGHTED SILK 

It is not intended to deal with the weighting of 
silk in any detail, as methods vary almost as much 
as methods for dyeing silk black with logwood, but 
it may be of interest to recall that records exist of 
weighting being carried out over 300 years ago, it 
being referred to in a proclamation by Charles I 
in 1630. At one time sugar was a popular weighting 
material, but a patent for the use of tin as a 
mordant for scarlet dyeing was granted in 1748, 
and there is little doubt that its use as a weighting 
material developed shortly afterwards. 


Tagliani " lists thirteen modern methods of 
weighting silk, including the continuous process of 
Clavel and Lindenmeyer ', whereby the silk is 
made to swell by the action of formic or chloroacetic 
acid, thus rendering absorption of the weighting 
materials much easier, and enabling the weighting 
to be carried out at the rate of one piece per 
minute. 

The process of weighting with tin consists 
essentially in steeping the silk in cold stannic 
chloride~(54° Tw.), rinsing, and fixing in a warm 
(140°r.) solution of sodium phosphate (11° Tw.). 
Each double operation is known as a “‘pass’’, and 
is repeated until the required weighting is obtained. 
The phosphated silk should be washed, acidified, 
and hydroextracted before returning to the stannic 
chloride bath. Unless the silk is to be dyed black 
with logwood, a final treatment with sodium 
silicate (4-8° Tw.) at 120°. completes the 
weighting process. 

Many compounds, such as formates, thiocyanates, 
thioureas, and hydroxylamine salts, have been 
recommended as additions to the final bath to 
stabilise the weighting and prevent tendering. 

The presence of the tin in weighted silk narrows 
down the classes of dyes available for use and 
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restricts the choice of dyes in some classes. Thus 
sulphur and vat dyes are excluded, and while basic 
dyes may, in general, be used, there are a number 
of direct and acid dyes which are definitely unsuit- 
able. In addition dyeings on weighted silk are 
usually inferior in fastness properties to similar 
dyeings on unweighted silk. This may be due to 
the tin acting as a reducing agent or as a catalyst, 
or to the fact that the silk is more swollen (hence 
its increased lustre), thus allowing increased ingress 
and egress of dye and reagent. 

Benzanil dyes suitable for weighted silk are 
given in List IJ, and the fastnesses of Benzanil 
Supra dyeings in Table III. Unsuitable dyes are 
given in List IIT. 


List II 
Direct Dyes for Weighted Silk 
BENZANIL— 
Fast Yellow CH 
Fast Orange POS 


Fast Red 2BL 
Fast Bordeaux 2BLN 


Brown BN Fast Violet 2BL 
Supra Brown BRLL Dark Green BW 
Fast Red F Supra Blue 4GL 
Black E Extra 

Tassie Il 
Fastness of Direct Dyes 

on Weighted Silk 
Light Washing 
BeNnZANIL SuPRA— 

Yellow FF... 8 2-3 
Yellow GX ... ¥en pas 6 3 
Yellow 3RLL per 6-7 34 
Orange 2RL ... 5-6 2-3 
Brown BRLL 5-6 2 

List 


Dyes unsuitable for Weighted Silk 
Acid Dyes 
Victoria Violet 4BS 
Naphthol Blue Black 


Metanil Yellow Y 
Carmoisine 


Direct Dyes 


BENZANIL— 
Supra Orange 2GLL Supra Brown 3RL 
Fast Pink BK Supra Brown 5RL 
Supra Red 6BLL Supra Brown 6RL 


Supra Red Violet R 
Supra Bordeaux BLL 


Supra Brown 8RLL 
Burl Black RMW (as black) 


HALF SILK (SILK—COTTON) 

Such materials may be dyed to approximately 
the same shade with either direct or mixtures of 
direct and neutral-dyeing acid dyes from a neutral 
bath containing soap and Glauber’s salt. Results 
are controlled by temperature, liquor ratio, and salt 
addition. Representative suitable dyes are given 
in List IV. 

List IV 
Direct Dyes for Half Silk 
BENZANIL— 
Fast Yellow CH 
Fast Orange PR 
Fist Red F 
Fast Violet 2BL 


Blue RW 
Supra Brown BRLL 
Black E Extra 


Two-colour effects on half silk may be obtained 
in a variety of ways, e.g.— 
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(1) Dye the silk with acid dyes from an acid 
bath. Resist the silk by a treatment for 1 hr. just 
under the boil with— 

10% Resist WL 

4% oes Formic acid 
Rinse and dye the cotton contrasting shades with 
Benzanil dyes. 

(2) Dye the cotton with direct dyes g 
little or no affinity for silk, the silk being subse- 
quently dyed with acid dyes which do not stain 
the cotton. 

(3) Dye the cotton with direct dyes which 
possess little or no affinity for the silk but which 
may be aftertreated in some way, e.g. with 
formaldehyde, bichrome, Fifanol, etc.; the silk is 
then dyed, as above, with acid dyes. 

Representative Benzanil dyes which dye the 
cotton much deeper than the silk or leave the 
latter undyed are given in List V. The same dyes 
may be used satisfactorily for dyeing the cotton 
alongside silk treated with Resist WL 


List V 
Direct Dyes colouring Cotton deeper than Silk 
BENZANIL— 
Supra Yellow FF 
Supra Orange ER 
Supra Scarlet BL 
Supra Red Violet R 


Supra Blue BL 
Supra Brown 4RLL 
Black BH 


List VI gives typical acid dyes which leave the 
cotton clear when applied either from a Glauber’s 
salt-soap bath or from an acetic acid bath. 


List VI 
Acid Dyes leaving Cotton peared from Neutral 
or Weakly Acid Baths 
Milling Brown R 
Brilliant Acid Blue 6B 
Alizarine Cyanine Green G 


Milling Yellow H5G 
Sulphonol Orange G 
Milling: Scarlet 5B 


SILK—ACETATE RAYON 
These materials may be dyed to self shades by 
the use of Acetanil dyes or by the use of Benzanil 
or Sulphonol dyes, applied from a Glauber’s salt— 
soap bath or a weak acid bath, together with 
selected Serisol dyes which do not stain the silk 
too heavily. This latter process may be used for 

the production of contrast effects. 


List VII 
Dyes giving Solid Shades on Cellulose 
Acetate Unions 
AcETANIL— 

Yellow Green G 
Orange 3G Royal Blue R 
Scarlet G Navy Blue BN conc. 
Red B Black GN conc. 
Brown BR 


These materials lend themselves also to clearly 
defined effects in colour and white. It is not possible 
satisfactorily to dye the acetate rayon and leave 
the silk white, as all acetate rayon dyes stain silk 
strongly, though the stain may be reduced some- 
what by treatment with hydrosulphite for azo dyes 
and by permanganate for anthraquinone dyes. 
Cleaner and more satisfactory results are obtained 
by dyeing the silk with direct or acid dyes, either 
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from a soap-Glauber’s salt bath or from a bath 
containing organic acid, which leave the acetate 
rayon white. Temperatures over 185°r, should be 
avoided, or the acetate may be affected. 


SILK—N YLON 

A similar technique to the above may be 
employed. 

GLORIA (WOOL-SILK) 

Wool-silk materials are usually dyed with either 
direct or neutral-dyeing acid dyes. Conditions for 
obtaining solid shades vary with individual dyes, 
and results depend on the control of temperature, 
liquor ratio, and addition of Glauber’s salt. Suit- 
able dyes are given in List VIII. 


List VIII 
Acid and Direct Dyes for Wool-Silk 
Acid Dyes Direct Dyes 
Milling Yellow 3G BeNZANIL— 
Sulphonol Yellow G Fast Yellow CH 
Alizarine Purple RS Supra Yellow GX 
Alizarine Pure Blue B Supra Orange 2GLL 
Brilliant Acid Blue 6B Fast Red K 
Alizarine Cyanine Green G_ Fast Violet 2BL 
Sulphonol Black B Sky Blue FF 
Black E Extra 


Two-colour effects are obtainable by using 
selected dyes and adjusting temperature and acid 
concentration or by resisting one of the fibres with 
Resist WL and topping subsequently with basic 
dyes; but the result does not justify the work 
involved, when much more clear-cut and satis- 
factory results are obtained by weaving into the 
piece or twisting together wool and dyed and 
resisted silk threads, the wool being subsequently 
dyed to shade as required. 

The statement made by Tagliani™ is as true 
to-day as it was when it was written some seventeen 
years ago, and forms a fitting conclusion to this 
paper— 

As it has been down through the ages, it seems certain 
that materials made wholly from silk, or from silk in 
conjunction with a small admixture of other fibres, will 
still continue to be in great demand, in spite of high 
prices, and even in the future these goods will enjoy 
great popularity with the ladies, who may possibly think 
more kindly of the silkworm, for it is 

“A marvellous caterpillar. There are many women 

’ who do not like caterpillars. In fact, very few women 

do. This is unfair. It is really thoughtless ingratitude, 

as caterpillars have done more for women than any 
other insects in the world.’’{*]. 
* * * 

The assistance so freely given by the directors 
and staff of the Yorkshire Dyeware & Chemical 
Co. Ltd., and by other dyemakers and silk users who 
have contributed data and dyeings, is gratefully 


acknowledged. 
Yorxsuine Dyeware & Cuemicat Co. Lrp. 
LeEps 
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COMMUNICATION 


Preparation and Properties of Regenerated Cellulose containing 
Vinyl Polymers 


I— Internal Deposition of Polymers 


G. LANDELLS and C. 8. WHEWELL 


Using thermal and free-radical polymerisation techniques, conditions have been worked out for the 


deposition in considerable quantities, inside cellulosic fibres, of vinyl polymers derived from monomers 


Introduction 

Interest in the formation of compounds of high 
molecular weight inside textile fibres has been 
largely due to the successful application of urea— 
formaldehyde resins to cellulosic fabrics, developed 
in the first place for the production of crease- 
resistance, but subsequently shown to reduce the 
swelling of viscose and to confer other valuable 
properties It was recognised by the inventors 
that the important step in this process was penetra- 
tion into the individual fibres of the urea—formalde- 
hyde condensates of low molecular weight followed 
by further condensation in situ. Evidence that 
resin is in fact located inside the fibres has been 
produced by a number of investigators *-*. Some- 
what similar results have been obtained with con- 
densates of melamine *, phenol ®, or acetone * with 
formaldehyde. 

Until recently, however, judging from the paucity 
of published information, very little success has 
been achieved in the formation of addition poly- 
mers inside textile fibres. Many addition polymers 
possess the properties of hardness and water- 
resistance, which would appear to make their 
formation inside textile fibres of special interest 
from both the technical and the purely scientific 
points of view. The immediate objects of the 
present research, therefore, were to demonstrate 
that addition polymers could be successfully 
formed inside cellulose and to examine the effect 
of such deposits on the physical properties of 
treated materials, e.g. water of imbibition and 
swelling of fibres, and dimensional stability of 
fabrics. 

Speakman and Barr®, using a vapour-phase 
technique, first showed that polymerisation inside 
wool fibres was possible with vinyl monomers, but 
the treated materials were patchy and the process 
was not considered to be of immediate technical 
importance. Illingworth’ stated in 1942 that, in 
order to produce resins inside cellulose from water- 
insoluble monomers, a replacement technique was 
necessary; that is, the fibres should be first, swollen 
in water, the water then replaced by acetone, and 
the fibres finally placed in a solution of monomer 


both readily soluble and almost insoluble in the aqueous reaction medium. 


in acetone containing also the necessary polymerisa- 
tion catalyst. The method does not appear to have 
been particularly successful or to have been 
developed to any extent. A suitable aqueous-phase 
application became available only with the pub- 
lication of the Lipson-Speakman ‘‘anchored- 
catalyst’ technique. This was first worked out on 
wool fabrics, and is based on the idea of impregnat- 
ing the fibres with one member of a catalyst com- 
bination, namely a ferrous salt, and following this 
by a solution of monomer and hydrogen peroxide... 
The initiation of this type of polymerisation has 
been termed reduction—activation or redox—activation 
by Bacon '*, one of the discoverers of the phenome- 
non. A reduction-activation method on fabric had 
been employed by Jarrett '' prior to this discovery 
of Lipson and Speakman, and is the basis of B.P. 
572,959, which describes the treatment of textile 
materials by exposing them to the vapour of 
monomeric polymerisation compounds containing 
the group CH,:C< in presence of a reduction— 
activation system. The mechanism of the ferrous— 
peroxide catalyst system has been worked out by 
Evans and co-workers !*-“, and has been shown to 
involve the production of free radicals according to 
the following scheme— 
‘e++ + H,O, +Fe+++ + HO + OH- 
HO + CH,:CHX --HO-CH,-CHX- 
HO-CH,-CHX- + 
—Long-chain polymer 

The object of the Lipson-Speakman technique is 
to limit polymerisation to the inside of the fibres as 
far as possible, and this has been successfully 
achieved in the production of shrinkproof wool. 

It is evident from this brief summary that little 
work has been published on forming vinyl polymers 
inside cellulosic fibres, and the present series of 
papers is an account of an investigation carried out 
on this topic. 

In Part I an account is given of experiments in 
which suitable methods for depositing various 
polymers in regenerated cellulose have been worked 
out, while subsequent papers will deal with detailed 
=— of the properties of polymer-containing 

bres. 
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An increase in weight following treatment and 
extraction to remove surface polymer was the main 
criterion for determining whether polymer had been 
formed in the filaments. The methods adopted are 
summarised below, following a description of the 
materials employed. 


1. MATERIALS 


VISsCOSE RAYON MONOFIL. (Courtaulds Ltd.), 
approx. 0-05 cm. in diameter, was chosen for 
experiments on the determination of increase in 
weight due to internal polymerisation, and for this 
purpose was cut into lengths of about 5em. A 
sufficiently large number of specimens was taken 
to give small bundles each weighing approx. 0-5 g. 
Untreated specimens were prepared as required, 
and conditioned at 65% R.H. and 22-2°c., their 
dry weight being calculated from a moisture con- 
tent determination on one of the specimens. 

ViscosE RAYON YARN (Courtaulds Ltd., 980 
denier, 178 filaments) was employed for the moisture 
imbibition experiments. Small hanks weighing 
approx. 0-2 g. (dry weight) were prepared, and tied 
loosely to prevent unravelling. Some twenty or 
thirty hanks were usually prepared at the same 
time, their dry weights being calculated from a 
moisture content determination on one of the 
specimens. 

Monomers used for the impregnation of these 
materials were as follows— 

Methyl methacrylate (I1.C.1. Ltd.) containing 
hydroquinone stabiliser, b.p. 100°c., solubility 
at 30°c.* 

Acrylonitrile (Light & Co. Ltd.), b.p. 78°e., 
solubility at 25°c. 

Styrene (B.D.H. Ltd.), b.p. 146°c., solubility 
0-02% at 30°c., 0-08% at 85°c.* 

Methyl vinyl ketone (Light & Co. Ltd.), b-p. 
78-80°c., soluble in watert. 

Methacrylamide (1.C.1. Ltd.), white solid, m.p. 
109°c., readily soluble in water. 

Small quantities of the liquids were distilled 
immediately before use. This ensured absence of 
any preformed polymer, and in the case of methyl 
methacrylate freed the monomer from stabiliser. 


2. MEASUREMENTS OF WEIGHT INCREASE 


In determining increases in weight due to 
polymer deposition, the specimens, after extraction 
in toluene or when necessary after thorough rinsing 
in water, were first air-dried for a short while to 
remove excess solvent, placed in weighing bottles, 
and stored over phosphorus pentoxide in a vacuum 
desiccator at room temperature. Specimens were 
dried to constant weight, i.e. until changes in 
weight were less than 0-0005 g. Hanks required at 
least 7-10 days to reach this equilibrium, but 
thicker monofil, as is well known ™, required in 
general about two months’ drying at room tem- 
perature. In certain cases referred to subsequently, 
monofils were dried by heating in an oven at 105°c. 
In the tables of results the amount of polymer 


in water by weight, taken from technical 


© Solubilities of 
literature 
t As given by Heilbron and Bunbury '’, 
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deposited is expressed as percentage weight increase 
calculated on the weight of dry cellulosic material. 


3. GENERAL DESCRIPTION OF POBYMERISATION 
TECHNIQUES 

The polymerisation techniques employed may 
be classified into two general but related types. 
They were based essentially on the methods 
described by Lipson and Speakman °, in which the 
fibrous material is first impregnated in a solution 
of a ferrous salt, dried, and then either (i) refluxed 
at or near the boil for 1-2 hr. in an aqueous solution 
containing the monomer and hydrogen peroxide, 
or (ii) heated in the same medium at 25° or 50°c. in 
an atmosphere of nitrogen. There is little doubt 
that polymerisation carried out by the first method 
cannot be regarded as straightforward free-radical 
polymerisation, for it has been shown that internal 
polymer deposition may be obtained in absence of 
ferrous ions. The second method, however, is 
essentially free-radical polymerisation when carried 
out under carefully controlled conditions, 

Details of the two methods of polymerisation are 
summarised below. 

Metuop (i)— The materials to be treated were 
placed, after impregnation where necessary with 
the ferrous catalyst, in a bolt-head flask fitted with 
a reflux condenser, and aqueous hydrogen peroxide 
was added followed immediately by the monomer. 
The contents were shaken and heat was applied 
immediately. Times taken for the initial pro- 
duction of clouding were recorded from this point. 
The boiling point was usually reached in about 
7-12 min. and treatment was continued for 1-2 hr. 
under these conditions. After being treated, the 
materials were rinsed well in distilled water, dried, 
and then extracted for at least 3 hr. in boiling 
toluene, the solvent being changed at the end of 
each hour to remove surface polymer, before deter- 
minations of weight increase or other physical 
properties were made. 

Meruop (ii)— The free-radical polymerisations 
were carried out in vessel V (Fig. 1). The specimens 
to be treated were placed in water contained in V, 
which was then evacuated by closing A and attach- 
ing B to the water pump through a manometer C 
as shown. A pressure of 20-30mm. was main- 
tained for 2-3 min., when considerable outgassing 
occurred, A two-way stop-tap enabled the pump 
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to be cut out of the system, and nitrogen (oxygen- 
free) was then allowed to pass into the reaction 
vessel until the pressure registered on the mano- 
meter was restored to atmospheric. This treat- 
ment was repeated twice, the whole operation 
taking about 15 min. After the third outgassing, 
hydrogen peroxide and monomer were added 
consecutively, and the mixture was agitated a few 
seconds by a rapid stream of nitrogen., A slow 
stream of nitrogen was then allowed to pass 
through the system during the polymerisation, 
except in the experiments involving the volatile 
and highly toxic acrylonitrile, when the reaction 
vessel was sealed immediately after mixing. 

Treated materials were rinsed, dried, and 
extracted as in Method (i). 


Results and Discussion 
1. PRELIMINARY EXPERIMENTS— DEGRADATION 
IN PRESENCE OF VARIOUS AMOUNTS OF 
CATALYST 

It was found that, when the ferrous ammonium 
sulphate was made up in 0-05 .N. sulphuric acid 
solution for reasons of stability and applied at this 
concentration, excessive damage to the cellulose 
occurred on drying at 105°c. for 30 min.; but 
replacement of the sulphuric acid by 0-1 N. acetic 
acid reduced this to a minimum, as shown by the 
results of fluidity determinations given in Table I. 


Tasie I 
Treatment of Regenerated Fluidity* 
Cellulose containing Fe** (poise) 
0-1 x. Acetic acid, dried at 105°c.... 9-7 
1-0 x. Acetic acid, dried at 105°c.... 10-1 


* Determined on 2-0% solutions of cellulose by the standard method 
of the British Cotton Industry Research Association '*. 


Even 1-0. acetic acid produced less than one 
unit rise in fluidity, and damage was regarded as 
negligible. In all subsequent experiments, there- 
fore, a 01% ferrous ammonium sulphate solution 
in 0-1 N. acetic acid was used to prepare the 
samples prior to polymerisation. 

Specimens are also liable to be damaged by 
oxidation with hydrogen peroxide, and it was 
therefore obvious that the lowest possible concen- 
tration compatible with effective polymerisation 
was required. From the results in Table II, which 
summarise the fluidity of viscose rayon treated for 
1 hr. at 95-100°c. with solutions of hydrogen 
peroxide (liquid : material ratio 40:1), both with 
and without prior impregnation in ferrous 
ammonium sulphate, it ‘is evident that much 
greater damage is produced when ferrous ions are 
present; and this, in view of the results shown in 
Table I, is clearly not due to acid damage brought 
about by drying the catalyst solution into the 
fabrics. 

The catalytic effect of traces of iron in producing 
degradation during oxidation of cellulosic fibres is, 
of course, well known. It would appear that this 
effect is explained by the powerful oxidising action 
of the free radicals produced in the ferrous— 
peroxide system. The results of the present experi- 
ments, however, show that with concentrations of 
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Taste II 
Hydrogen pH Fluidity (poise~') 
Peroxide of Bath Ferrous ions Ferrous ions 
(%) (glass electrode) absent present 
0-003 5-6 85 10-1 
0-03 47 12-8 20-1 
0-06 44 16-8 34-8 
0-12 3-8 21-2 40-7 


hydrogen peroxide up to 0-003% little damage is 
likely to be caused to cellulose in polymerisation 
treatments involving heating under reflux at or 
near the boil for one hour. Reactions carried out 
at lower temperatures would, therefore, almost 
certainly be free from damaging effects, and might 
permit the use of even higher concentrations of 
hydrogen peroxide. In all subsequent experiments 
concentrations of hydrogen peroxide containing 
not more than 0-03% have been used in the poly- 
merisations. 


2. POLYMERISATION IN PRESENCE OF OXYGEN 

Polymerisation experiments with various mono- 
mers were designed to obtain suitable conditions for 
the production of internally deposited polymer. 
Increases in weight of viscose rayon monofil 
brought about by polymer deposition were deter- 
mined, and the results are recorded in the tables 
together with a summary of the reaction conditions 
employed. The first series of experiments described 
relates to polymer deposition obtained by refluxing 
specimens of viscose rayon monofil in monomer 
solutions at 95-100°c., and to comparisons of the 
deposit obtained in specimens with and without 
ferrous catalyst present. The percentages of 
monomer quoted in the tables are relative to the 
amount of aqueous solution on a volume/volume 
basis (with the exception of methacrylamide, the 
quantity of which is given as weight/volume). The 
percentages of hydrogen peroxide refer to the actual 
concentration in the solution. Unless otherwise 
stated, 0-1%, ferrous ammonium sulphate in 0-1 N. 
acetic acid was used to impregnate the specimens 
prior to treatment. The ratio of the aqueous phase 
to cellulose was 100 : 1 in all treatments carried out 
on viscose monofil. Thus a typical reaction mixture 
was as follows— 


Viscose rayon monofil.. ose 0-5 g. 
Aqueous hydrogen peroxide ( (0- 003°, ) 50-0 c.c. 
Methyl methacrylate ... 2-0 c.c. 


A similar method was used for ‘dialling poly- 
mer in viscose rayon yarn. Hanks, each weighing 
approx. 0-2g. (dry cellulose), were treated in 
batches of seven. A volume of 100 c.c. of hydrogen 
peroxide was used for each batch, and the quantity 
of monomer was maintained at 4°, giving vir- 
tually the same system as for monofil treatment 
but with a slightly lower ratio (70 : 1) of aqueous 
phase to the yarn. 


(a) Methyl Methacrylate 
It was found that polymerisation occurred more 
rapidly when the monofils contained ferrous ions 
than when they did not. For example, in Experi- 
ment | (Table III) with ferrous ions present, 
clouding occurred in the bath after heating for 
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10 min., whereas with the corresponding poly- 
merisation in the absence of ferrous ions the time 
was 15 min. Similar observations were made in 
experiments employing the same system on hanks, 
when the corresponding times were 12-14 min. 
(Fe** present) and 16-18 min. (Fe'*+ absent). In 
all experiments involving methyl methactylate 
no difficulty was encountered in inducing poly- 
merisation, even with hydrogen peroxide concen- 
trations as low as 0-0003°%, as judged by the 
density of the polymer dispersion produced. With 
this monomer internal polymerisation was usually 
accompanied by considerable polymerisation in the 
aqueous phase. 


Taste III 
Increase in Weight due to Polymer Deposition 
Methyl Catalyst Conditions Time of Weight 
Meth- Ferrous Hydrogen Treat- In- 
acrylate Am- Peroxide ment crease 
(%) monium (%) (hr.) (%) 
Sulphate 
(%) 
4-0 0-1* 
4-0 0-0 
40 0-1 
4-0 


Sample 
No, 


0-0003 
0-0003 
0-0003 
0-0003 


* In 0-05 N-H,S80,. 


The results in Table II] show that under the 
conditions described greater increases in weight 
were actually obtained in absence of the ferrous 
catalyst. A possible explanation of these results 
is that desorption of ferrous ions produces greater 
polymerisation in solution at the expense of internal 


deposition. It is therefore quite clear that, under 
these conditions, presence of ferrous ions is not 
essential for production of polymer internally. As 
the increases in weight of monofil specimens 
recorded in Table III were substantial, use of 
higher concentrations of hydrogen peroxide was 
not investigated. 


(b) Acrylonitrile 

This monomer differed from methyl methacrylate 
in that very little polymerisation occurred if the 
concentration of hydrogen peroxide was 0-0003%,. 
After treatment for 30 min. under these conditions 
no weight increases were recorded, and after | hr. 
a small increase in weight (3-1%) was obtained 
only in the specimen containing ferrous salt. It 
is known, however, that in the polymerisation of 
acrylonitrile, if the concentration of hydrogen 
peroxide is low, there are long induction periods 
before polymerisation commences *°, 

In order to induce internal polymerisation with 
this monomer a higher concentration of hydrogen 
peroxide (0-03°%) was employed, and comparative 
treatments were carried out on monofil specimens, 
both untreated and containing ferrous salt. The 
treatment was stopped after refluxing for one hour 
by removing and thoroughly rinsing the specimens. 
The samples were not extracted because of the 
known insolubility of the polymer in common 
solvents. Microscopic examination showed that 
little, if any, polymer was deposited on the surface 
of the fibres. The liquid containing no ferrous ions 
appeared-to be more heavily clouded, but the 


LANDELLS & WHEWELL— “RAYON CONTAINING VINYL POLYMERS 


341 


weight increases of the specimens (Table IV) 
showed, and wet stiffness measurements subse- 
quently confirmed, that greater internal poly- 
merisation had occurred in the presence of the 
ferrous salt. 
Taste IV 

Increase in Weight due to Polymer Deposition 
Catalyst Conditions Time of Weight 
Ferrous Hydrogen Treat- In- 
Sulphate Peroxide ment crease 

(%) (%) (hr.) (%) 
9 5 0-2 60-0003 1-0 
10 5 0-2 0-03 10 10-3 
ll 5 0-0 0-03 1-0 12 


Sample Acrylo- 
No. nitrile 
(%) 


The method which produced a 10-3% increase 
in weight on viscose monofil was adopted for treat- 
ment of hanks. Individual fibres could be readily 
separated immediately after the polymerisation, in 
contrast to the effect produced by methyl 
methacrylate treatments. This is probably due to 
the non-film-forming nature of polyacrylonitrile 
under the conditions examined, and it is considered 
that the recorded increases in weight (average value 
27-7%, for the seven hanks referred to above) repre- 
sents essentially resin formed inside the cellulose 
structure. 

(c) Styrene 

Specimens of viscose monofil containing ferrous 
ions were refluxed in a mixture of 2 c.c. of styrene 
and 50 c¢.c. of hydrogen peroxide solution 
(0-0003°,), and a parallel experiment was carried 
out in which impregnation in the ferrous catalyst 
had been omitted. No immediate signs of poly- 
merisation were observed in either vessel, and 
heating was discontinued after 45 min. At the end 
of this time a slight cloudiness was observed in the 
bath containing no ferrous ions. After rinsing, 
extracting with toluene, and drying over phos- 
phorus pentoxide, it was found that the specimen 
which had been impregnated with ferrous salt 
showed a weight increase of less than 1-(%, 
whereas the specimen treated in the absence of 
ferrous ions had increased in weight by 6-7%,. 
Swelling in cuprammonium hydroxide confirmed 
this; the specimen which had increased in weight 
by 6-7% did not dissolve completely, thus giving 
further evidence of resin penetration, whereas -less 
than 10%, resin gave no protection against 
solution. 

The effect of increasing the peroxide concentra- 
tion to 0-03° was therefore examined. Under 
these conditions clouding appeared fairly rapidly 
(12 min.) in the vessel containing specimens 
impregnated in ferrous salt. A slight cloudiness was 
observed in the second vessel after heating for 19 
min. Heating was continued for | hr. at approx. 
100°c., and it was evident from the opacity of the 
dispersion that extensive polymerisation had 
occurred in the reaction vessel with ferrous ions 
present. The monofil was found to have increased 
in weight by 21-7%, and in the absence of ferrous 
ions an increase in weight of 18-0°, was obtained 
(Table V). 

The system producing maximum weight increase 
was chosen for treatment of viscose rayon hanks 
(1-5 g.). The treated hanks were rinsed in acetone 
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Taste V 
Increase in Weight due to Polymer Deposition 
Sample Styrene Catalyst Conditions Time of Weight 
No. (%) Ferrous Hydrogen Treat- In- 
Am- Peroxide ment crease 
monium (%) (min.) (%) 
Sulphate 
%) 
0-0003 
0-0003 
0-03 
0-03 


on removal from the bath and, after drying, were 
refluxed in boiling toluene for two periods of 30 
min. (Refluxing was not continued for the usual 
3 hr. because of a tendency of the yarn to shed 
short lengths of fibre.) Fibres were readily separable 
from the yarns, and no surface resin was visible 
microscopically. The average increase in weight for 
the seven hanks was the remarkably high figure of 
123-0%. It is evident, therefore, from the results 
given above that, in spite of the very low solubility 
of styrene in water, polystyrene may be deposited 
inside regenerated cellulose. 


(d) Methacrylamide 

Attempts to produce polymethacrylamide in the 
fibres in presence of oxygen at approx. 100°c., by 
methods already described, were not successful. 
Hydrogen peroxide concentrations of 0-0003% and 
0-03% were employed with solutions of methacryl- 
amide containing, respectively, 4°, and 5%, of the 
monomer by weight. No polymer was deposited 
from solution, and recorded increases in weight 
were small. The treated monofils dissolved readily 
in cuprammonium hydroxide, 


(e) Methyl Vinyl Ketone 

Specimens of monofil, with and without impreg- 
nation in ferrous catalyst, were treated in methyl 
vinyl ketone (5%, vol./vol. on aqueous phase, which 
also contained 0-03%, hydrogen peroxide). In 
presence of ferrous ions clouding started after 
heating for 7 min., before the solution had reached 
boiling point; but in absence of ferrous ions 
clouding started after heating for 14 min. Both 
treatments caused some gumming together of the 
individual lengths of monofil by externally 
deposited resin. According to Morrell *', methyl 
vinyl ketone resins are soluble only in ketones and 
esters. The monofils were, therefore, extracted 
three times in acetone by refluxing at the boil for 
periods of 30 min. This extraction removed all 
visible surface resin, and after drying over phos- 
phorus pentoxide increases in weight were 
extremely small, being less than 1-0% when 
ferrous ions were absent and only 1-1, when they 
were present. 


(f) Copolymerisation 
It is known that styrene and acrylonitrile are 
readily polymerised in presence of each other to 
give copolymers of interesting properties **. Experi- 
ments on the deposition of such copolymers were, 


therefore, carried out. For treatment of monoiils 
equimolecular mixtures of the monomers were 
prepaved by mixing 0-01 mM. quantities of each, viz. 
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0-53 g. of acrylonitrile and 1-04 g. of styrene, and 
these quantities were added to 50 c.c. of the appro- 
priate hydrogen peroxide solution. Owing to 
different solubilities of the monomers, however, the 
exact ratio of monomers in solution was not known. 
All specimens in the present series were impreg- 
nated with the ferrous ion catalyst under standard 
conditions. At low concentrations of peroxide 
(0-0003%,) there appeared to be little if any 
polymerisation as judged by clouding. Increasing 
the peroxide concentration to 0-003°%, however, 
caused polymerisation to set in rapidly, and the 
solution became heavily clouded after heating for 
30 min. Similarly heavy clouding was obtained if 
the hydrogen peroxide concentration was 0-0015%, 
or 0-03%. The corresponding increases in weight 
of the monofils after refluxing in toluene for | hr. 
are given in Table VI. 


Taste VI 
Increase in Weight due to Copolymerisation 
(Aerylonitrile-Styrene 1:1 at 95-100°c.) 
Weight 
Increase 
(%) 


Sample 
No. 


Catalyst Conditions Time of 
Ferrous Hydrogen Treatment 
Ammonium Peroxide (hr.) 
Sulphate (%) 
(%) 

0-0003 2- 3-8 
0-0003 3-2 
0-0015 26-8 
0-003 76-1 
0-03 56-2 


Similar methods employed for the treatment of 
small hanks of viscose rayon yarn gave average 
weight increases in presence of 0-03°%, hydrogen 
peroxide and 0-0015% hydrogen peroxide of 78%, 
and 35% respectively. 


3. POLYMERISATION IN AN ATMOSPHERE OF 
NITROGEN AT 25°C. AND 50°C. 

All experiments were carried out in the glass 
vessel V (Fig. 1) by Method (ii) already described. 
Quantities of materials employed were similar to 
those given in the foregoing section. Preliminary 
experiments with methyl methacrylate confirmed 
that at 25°c. no polymerisation was obtained in 
absence of ferrous ions. Consequently all sub- 
sequent polymerisations at the lower temperatures 
(25°c. and 50°c.) were carried out only on material 
containing ferrous catalyst. 


(a) Methyl Methacrylate 

In preliminary experiments it was shown that 
polymerisation could not be initiated at 25°c. when 
commercial carbon dioxide was used to remove 
atmospheric oxygen from the system, probably 
owing to the presence of oxygen as impurity in the 
carbon dioxide. When commercial nitrogen was 
used for the same purpose, no signs of polymerisa- 
tion were observed within 15 min. of mixing, and at 
this stage nitrogen bubbling was stopped and the 
apparatus sealed. On examination after 16 hr. it 
was found that the liquid was only slightly clouded, 
but a weight increase of 43-7% after extraction 
showed that internal polymerisation had occurred 
to a considerable extent. When, however, nitrogen 
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This dispersing agent gives 
complete satisfaction in a variety 
of applications, owing to its out- 
standing stability properties. 

In dyeing with dispersed dyestuffs 
it gives clearest shades and 
best colour yield. 

In unreduced vat pigment padding 
it ensures level and well- 
penetrated dycings. 

In printing pastes containing 
pigments it retards sedi- 
mentation considerably. 


In finishing it imparts fullness 
and softness even with 
Epsom Salt finishes. 


SANDOZ 


. SANDOZ SANDOZ PRODUCTS LTD BRADFORD 


face centre 


KB | 
| 
~N, 
4 
| 
nt 
ail 
ily 
a ree 
| 
| 


THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS Sept. 1951 


A grey of \ outstanding merit. . 


PERFECTLY 


BALANCED 


BEHAVIOUR 


EXCELLENT 


TEMPERATURE 


RANGE PROPERTIES 


EQUALLY 


SUITABLE FOR JIG AND 


WINCH DYEING 


GOOD 
FASTNESSTO 


LIGHT 


GOOD FASTNESS 
TO CREASE 


RESIST 


...and it’s | dustless, of course ! 


THE YORKSHIRE DYEWARE & CHEMICAL COMPANY LIMITED YD) 
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PENTRONE (F Alcohol 
Scour ray Aah and 
all classes of textiles. Unaffected by 
acids, alkalis or hard water. P 
RESISTONE OP. The perfect mordant fo 
basic colours on all types of materials. 
Only one hour to mordant cotton, with 
fixing bath. 
-RESISTONE KW. For Union 
vents cotton colours from staining wool. 
Essential for two-colour effects. 
TEX 
boili 
Mi 
millin 
TEXOGENT FA. A high boili 
solvent for use in hot baths a 
RANOTEX A& CW. Softening agent 
for all classes of fibres. - 
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Depth and brilliance 
fast to washing - fast to light 


simple and safe application 


B 
FARBENFABRIKEN BAYER 
LEVERKUSEN 5 
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Continually increasing sales testify to the 
many technical advantages claimed for 
Phosphoric Acid, over other acids used in 
the dyeing of wool. 


A few of these are — 


| Better handle and less damage to the wool on 
prolonged boiling, compared with Sulphuric Acid, 
particularly demonstrated in the Acid Milling 
treatment of woollen hoods. 


Brighter and faster shades, due to elimination 
of any iron reaction. 


Considerable saving in time with more level 
results in the dyeing of weakly Acid and Chrome 
Colours. 


More even dyeing of imperfectly scoured pieces, 
due to the stabilisation of pH throughout the 
material. 


SANDOZ 


SOLE DISTRIBUTORS OF THE PRODUCT TO THE DYEING AND TEXTILE 
INDUSTRY UNDER BRITISH PATENT No. 588,454 FOR THE MANUFACTURERS 


ALBRIGHT & WILSON LTD OLDBURY BIRMINGHAM 


SANDOZ PRQDUCTS LTD: BRADFORD 
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BEETLE IMPROVES LACE AND NET 
Shrink-proof finish, Soft or Crisp 


Treatment with Beetle Resins BT309 and BT318 overcomes 
the worst of the lace and net-problems. These Beetle fixatives 
(used together in varying proportions) produce a shrink- 
proof finish witha ‘handle’ ranging from extreme softness 
to any chosen degree of durable crispness . . . this for all 
fabrics from Nottingham lace to most types of sheer and 
net fabrics. 

Such’ finishes carry other important advantages. In addition 
to shrink-proofing, full launderability and improved ‘handle’, 
they give 

¥. Slippage control. 2. Stretch control. 3. Crease-proofing. 
4. Ease of sewing. 5. Improved resistance to soiling. 

The resins themselves are colourless and will not discolour 
the fabric on application or during use. For light shades, 
pigment colours with good light fastness can be used in with 


the resins. 


BEETLE IMPROVES MANY TYPES OF TEXTILES 


including Cotton and Rayon (shrink-proofing, crease- 
resistance), Lace and Net (stabilising) and Wool (shrink- 
proofing and anti-felting). Beetle is used also in processes 
for mechanical finishes; as a bonding medium for pigment 
— and for the conversion of sheepskin into Beaver 


©. 
‘BEETLE TEXTILE RESINS 


Booklet and Technical Leaflets from: THE BEETLE PRODUCTS CO. LTD 


CORPORATION STREET, MANCHESTER 4. Tel: Deansgate 4967 
Head Office: 1 Argyll Street, London, W.1 


* BEETLE’ is a trade mark registered in Great Britain and in most countries of the world. 
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JAMES 


ANILINE DYE. MANUFACTURERS HUDDERSFIELD ENGLAND 


‘Telephone 334- nad “Telegroms ROBINSON HUDDERSFIELD 


AGENTS — eo a pt = ay &Co I7 Cad Street Glasgow C2 NORTHERN IRELAND AND EIRE — Mr F G Anderson 
Street Belfast SWEDEN — A/ its matad | Sweden BELGIUM — Promatex Brussels — The Victorian 
— Medeca Barcelona PORTUGAL, Weber So Galeria de Fars | Oporee iD 
Victoria Street London EC4 NORWAY — Petter Endresen Postboks Oslo — AB Onerva Oy Tampere 
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in the British Army 


The Cameronians (Scottish Riffes) 
Officer Full Dress 


....in industry 


Quality and reliability in Dyestuffs are traditions at Clayton. 
In common with the British Army we combine the lessons 
of long experience with the discoveries of to-day, and 
provide for all colour users the comprehensive facilities of 


our Service Department. 


Aniline Company Limited 


CLAYTON : MANCHESTER I! 
Telephone East 1341 (10 lines) 


SOLE CONCESSIONNAIRES IN THE UNITED KINGDOM FOR CIBA LIMITED BASLE SWITZERLAND 
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TO CONTROL 
FIBRE SLIPPAGE in WOOLLEN 


and WORSTED SPINNING 
Syton is an anti-slip agent for 


increasing fibre drag. Syton is 


recommended for use in woollen and 
worsted spinning. 


It imparts strength 
to the yarn resulting in fewer ‘ ends 


down’ and, by permitting reduction in twist, 


gives increased production, Syton does 


not affect dyeing or finishing 


¥ and scours out easily. 


* The names ‘Syton’, ‘Santobrite’ 
and ‘Santomerse’ 
are Registered Trade Names. 


For further details on the application of these three chemicals 
please write to Special Products Sales Department, 


MONSANTO CHEMICALS LTD 
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production of textiles 


MONSANTO’S PRESERVATIVE AGAINST 4 A i T T 


MILDEW in TEXTILE SIZES and FINISHED FABRICS 


Santobrite (sodium pentachlorophenate) is a preservative tor 


preventing mildew and similar growths on sized yarns or tinished 


tabrics. Especially suitable for cotton and linen, It enables larger 


batches of size to be mixed and kept, and allows sized yarns to be 


stored damp and pliable without risk of mildew or discolouration. 


Applied in the final wet finishing operation, it preserves 


fabrics in transit and in store. 


PURPOSE DETERGENT for a 


SCOURING and WASHING, for WETTING and LEVELLING 


Santomerse No.1 is a general purpose synthetic detergent and wetting agent 


of the alkyl ary! sulphonate type. Santomerse No.1 is recommended for 


all scouring and washing processes. It is also invaluable as a wetting 


and levelling agent in dyeing. Santomerse No.1 is neutral, 


functions in hard water without leaving insol- 


uble deposits and is suitable for use over a MONSANTO 


wide range of acid and alkaline conditions. Cin 


ALLINGTON HOUSE - LONDON S.W.I 
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FIRST IN QUALITY 


Textile Assistants 
GARDINOLS 
MODINALS 

LANACLARINS 

AVIROL AH EXTRA 
GARBRITOLS 

BRILLIANT AVIROLS 

TIPSOLS 


and 
ECONOMY 


AGENTS 
MIDLANDS - - = H. Christian & Co Ltd LEICESTER 
SCOTLAND~ - -  Barr’s Chemical Co Ltd GLASGOW C2 


AUSTRALIA - - Gardinol Chemical Co (A’Asia) Pty Ltd 
HAWTHORNE E2 


GARDINOL CHEMICAL CO LTD 


MILNSBRIDGE HUDDERSFIELD 


xxvi 
? 
— 
» 
“ 
t 
J 
ang 
ad 
= 
4 
- 
\ THE 
AS 
— 


Sept. 1951 THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS 


HARDMAN & HOLDEN LIMITED 


incorporating MANCHESTER OXIDE CO. LTD, 
MANOX HOUSE MILES PLATTING MANCHESTER 10 


TELEGRAMS: “OXIDE,” MANCHESTER TELEPHONE: COLLYHURST 1551 tines) 


ai + 
xxvii 
| 
\ 
\ 
q 
\ 


XXxviii THE JOURNAL OF THE SOCIETY OF DYERS 


3 AND COLOURISTS Sept 1951 
Yo 
\o Wa ONE dye arduo Stand y beca 
& f Y ~cleap S are des; Us jt ma P to its a Use 
abric they fo, they Y be. PPOinted 
nsta ” With, will he 
ma nt Out lase Same 
f / Ufacty Search @ding ° as long 
Ont Cse are Nest ra ng. 
The the reasons materia le 
x <> TC is One Why yo ; 
t n 
Di. Suit each of “2” truse 
| and Vae Printin, 
the, Dy Send yo Paste Cor, 
the Ponte d Ur Ours _ 
Chora OW N . Fistribue, and in these 
wes Honey. FO fOr thes, 
INE FABRICS 83.447 ToD ts 
a NE, 
“4 D, £0 FINE tendon ny, 
7a Ont Dy, ©OLOUps 
s 
| 8B 
& & FoR BETTER 


Sept. 1951 THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS 


ALCOPOL 


DI-OCTYL ESTER OF SULPHO-SUCCINIC ACID 


UNIVERSALLY ACKNOWLEDGED 
THE MOST EFFICIENT WETTING 
PRODUCT 


ALLIED COLLOIDS (Q LTD 
BRADFORD MANCHESTER LONDON 


xxix 
| 
ai 


THE JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS Sept. 1951 


: 
t 
ov? we 
‘ted 
A 
a 
F 
be. 
a. TOWN END CHEMICAL WORKS LTD 


Sept, 1951 


employed, polymerisation set in almost immedi- 
ately, clouding being observed within 4 min. of 
mixing. Treatment for 1 hr. produced an increase 
of 18-8% in weight. Oxygen-free nitrogen was 
used, therefore, throughout the remaining experi- 
ments. 

It was found that successful polymerisation was 
obtained using 0-0003% hydrogen peroxide. Treat- 
ment of hanks of viscose rayon yarn was also 
carried out using this method, and clouding after 
2 min. developed into a deposit of solid white 
polymer after 15 min. The reaction was allowed to 
proceed for 2 hr., after which the usual drying and 
extraction procedures were carried out. An 
average increase in weight of 30-7%, was obtained. 


(b) Acrylonitrile 
Two treatments on viscose monofil in hydrogen 
peroxide at a concentration of 0-0003% did not 
produce much evidence of polymerisation in the 
aqueous medium. One treatment was stopped 
after 1 hr. and was found to have produced a 
weight increase of only 2-1% (Table VII). The 
same treatment allowed to proceed for 2 hr. gave 
a weight increase of 25-8°%. On hanks, the same 
reagents (liquor ratio 70:1) gave an average 
increase in weight of only 2.6%. It would appear 
that at this concentration of hydrogen peroxide 
long induction periods are encountered, although 
the polymerisation once started proceeds largely 
internally. Increasing the hydrogen peroxide con- 
centration to 0-003°% and 0-03% and allowing the 
reactions to proceed overnight produced increases 

in weight of 55-19% and 59-6%. 


Taste VII 
Increase in Weight by A Polymer Deposition 
“Cc. 
Sample Acrylo- Catalyst Conditions Time of ae 
No. nitrile Ferrous Hydrogen Treat- In 
(%) Am- Peroxide ment crease 
monium (%) (hr.) (%) 
Sulphate 
(%) 
25 6 0-1 0-0003 1-0 21 
26 6 0-1 0-0003 2-0 25-8 
27 4 O-1 0-003 18-5 55-1 
28 4 0-1 0-03 17-0 59-6 


Similar experiments using the same hydrogen 

roxide concentrations at 50°c. again showed 
(Table VIII) that considerable internal poly- 
merisation could be obtained. 

In general, with this monomer, increasing the 
temperature from 25°c. to 50°c. produced little 
difference in the amount of polymer deposited, and 
the lower temperature is therefore satisfactory 
providing peroxide concentrations are not too low. 

Taste VIII 
Increase in Weight ag Bh Polymer Deposition 


Sample Acrylo- Catalyst Conditions Time of Weight 
No. nitrile Ferrous Hydrogen Treat- In- 


(%) Am- Peroxide ment crease 
monium (%) (hr.) (%) 
Sulphate 
(%) 
29 4-0 o1 0-0003 2-0 28-8 
30 4-0 O1 0-003 4:5 14-9 
31 4-0 0-1 0-03 2-0 27-8 
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(c) Styrene 

Internal polymerisation involving styrene under 
anaerobic conditions did not in general proceed 
as smoothly as with acrylonitrile. At 25°c. 
the weights of monofil samples were virtually 
unchanged by treatment in presence of 0-0003% 
and 0-003% hydrogen peroxide, and a weight 
increase of only 7-6% was obtained in presence of 
0-03% hydrogen peroxide (Table IX). As clouding 
in solution was observed in presence of 0-0003% 
hydrogen peroxide, the absence of an increase in 
weight of the specimens is surprising. Similar 
observations were made, however, during the 
treatment of hanks. These treatments appear to 
be examples of the occurrence of external poly- 
merisation without any corresponding internal 
resin deposition. 


Taste [X 
Increase in Weight yA Polymer Deposition 
at 25°c. 


Sample Styrene Catalyst Conditions Time of Weight 


No. (%) Ferrous Hydrogen Treat- In- 
Am.- Peroxide ment crease 
monium (%) (hr.) (%) 
Sulphate 
(%) 
0-1 0-0003 20 
33 4 0-1 0-003 19-0 1-0 
34 4 0-03 7-6 


Raising the temperature to 50°c. produced a 
greater degree of internal polymerisation according 
to the concentration of hydrogen peroxide 
employed (Table X). The reaction medium at a 
peroxide concentration of 0-0003%, showed first 
signs of clouding 25 min. after mixing, but this 
was never very intense. After 5 hr. the specimens 
had increased in weight by only 37%. At a 
hydrogen peroxide concentration of 0-003 the 
corresponding increase was 15-3%, and certain 
bulbous swellings were observed in the specimens. 
Monofils treated at 0-03°, hydrogen peroxide con- 
centration possessed this peculiar characteristic to 
a greater extent. Most of the short lengths of 
monofil contained bulbous portions, which at first 
sight appeared to be “globules’’ of polystyrene 
which had merely polymerised in the liquid state 
on the surface. This appeared quite feasible, as 
globules of monomer adhered to the monofils on 
initial shaking. However, extraction in boiling 
toluene for 4 hr. and soaking for several days at 
room temperature did not remove these ‘‘globules’’, 
and manipulation with a mounting needle showed 
that these bulbous portions were in fact an 
integral part of the monofil structure. 


Taste X 
Increase in Weight Polymer Deposition 


Sample Styrene Conditions Time of wes 
In 


No. (%) Ferrous Hydrogen Treat- 
Peroxide ment crease 
monium (%) (hr.) (%) 
Sulphate 
(%) 
35 50 3-7 
36 4 o1 0-003 17-0 15-3 
37 4 0-03 19-5 25-1 
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(d) Methacrylamide 
Three experiments were carried out on viscose 
rayon monofil at hydrogen peroxide concentrations 
of 0-0003%, 0-003°%, and 0-03°% at 25°c. In these 
treatments the general procedure was modified in 
one important respect, namely that hydrogen 
peroxide was added last, as experience from other 
work * has shown that admixture with methacryl- 
amide before introduction of specimens containing 
ferrous ions tends to inhibit polymerisation. The 
reaction mixture, therefore, was as follows— 


Methacrylamide 2 g. 
Viseose rayon monofil > O5 g 
Hydrogen peroxide (0-006%,) 2-5 


At peroxide concentrations of 0-003°% and 0-03% 
very small increases in weight were recorded (Table 
XI), and internal polymerisation in appreciable 
amounts (45-7%) was attained only at the lowest 
concentration (0-0003%). 


Taste XI 
Increase in Weight Polymer Deposition 
at 


Sample Meth- Catalyst Conditions Time of Weight 


No. acryl- Ferrous Hydrogen Treat- In- 
amide Am- Peroxide ment, crease 

(%) monium (%) (hr.) (%) 

Sulphate 
(%) 

38 4 60-0003 16-0 45-7 
39 4 Ol 0-003 20-0 2-7 
40 + OL 0-03 22-5 1-4 


The conditions giving the highest quantity of 
internal polymer were used in treatment of viscose 
rayon hanks, when the slightly lower liquor ratio 
(70: 1) was again used. After rinsing to remove 
surface polymer, and drying, an average increase 
in weight per hank of 62% was obtained. 


(e) Copolymerisation 

A limited number of copolymerisation experi- 
ments were carried out on viscose rayon monofil 
to study the effect of altering the peroxide concen- 
tration on the formation of polymer at 25°c. and 
50°c. The reaction mixture consisted of equi- 
molecular amounts of styrene and acrylonitrile as 
described on p. 342. Comparatively small increases 
in weight were obtained at 25°c. over the range of 
peroxide concentrations examined, 

At 50°c. when polymerisation was carried out in 
0-03, hydrogen peroxide, the greatest increase in 
weight (78-5°) recorded for monofil throughout 
the present work was obtained (Table XII). 
Features which were particularly marked in the 
specimen containing the highest quantity of 
copolymer were bulging at the ends, and distinct 
zones of penetration, which could be observed 
clearly at the flat ends of the short lengths of 
monofil without the aid of a microscope. There was, 
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however, no localised bulging of the monofils as 
with styrene alone. 
Taste XII 


Increase in Weight due to Copolymerisation 
(Acrylonitrile-Styrene 1 : 1) 


Sample Catalyst Conditions Time of Tem- Weight 


No. Ferrous Hydrogen Treat- perature In- 
Am- Peroxide ment (°e.) crease 
monium (%) (hr.) (%) 
Sulphate 
(%) 
41 O-1 60-0003 18 25 6-4 
42 O-1 0-003 72 25 0-0 
43 O-1 0-03 72 25 11-6 
44 O-1 0-0003 24 50 0-0 
45 O-1 0-03 18 50 78:5 


The work described above provides ample 
evidence that under suitable conditions vinyl 
polymers derived both from readily soluble and 
from almost insoluble monomers can be deposited 
in regenerated cellulose. As would be expected, 
the properties of the cellulose are considerably 
altered by these treatments, and this aspect of the 
work will be described in Part II of this series. 

* * 


We thank the Directors of the Bradford Dyers’ 
Association Ltd. for the award of a Research 
‘ellowship made to one of us, which enabled the 
present work to be carried out. 
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Council— 8th 

Bye-laws— Ist 

Refresher Course for Dyers at Leicester 

A Refresher Course for Dyers is announced by 
the Leicester College of Technology and Commerce 
in response to a demand from local industry. The 


NEW BOOKS AND PUBLICATIONS 


Notes 


Course has been framed to summarise, in straight- 
forward language, present trends in all branches of 
the dyeing industry. It will be held on six con- 
secutive Saturday mornings from 10 a.m. to noon, 
from 20th October to 24th November 1951. The 
venture has the support and advice of the Midlands 
Section of the Society. A syllabus and enrolment 
form may be obtained from the College of Tech- 
nology, the Newarke, Leicester. 


Izbrannye Trudy 
Raboty v Oblasti Organicheskoy Khimii 
Khimii Krasyashchikh Veshchestv i Teorii 
Krasheniya 
[Selected Works. Work in Organic Chemistry, 
the Chemistry of Colouring Matters, and 
the Theory of Dyeing) 

By A. E. Poray-Koshits. Pp. 466 with biographical 
sketch and portraits. Moscow and Leningrad: 
Akademiya Nauk 8.8.8.R. 1949. [In Russian.] 
Price, 40 roubles. 

A. E. Poray-Koshits is probably best known to 
us for his work on the maximum uptake of acid 
dyes by wool and silk (cf. J.s.p.c., 52, 19 (Jan. 
1936) ). He has, however, published a great volume 
of other work on dyes and dyeing, much of it not 
readily accessible in this country. The present 
compilation of his papers was projected in 1947 as 
a mark of esteem on the part of colleagues and 
students on the occasion of the author’s seventieth 
birthday. The book was prepared with the 
co-operation of the author, who has supplied very 
full notes, mainly concerned with the impact of 
more modern views on the subject-matter of the 
earlier papers. Poray-Koshits died shortly before 
the book was published. 

There are twenty-eight papers in all, some of 
them abridged; only a few can be discussed here. 
The first is an account, compiled from a group of 
twelve papers, of benzylation by means of Leuco- 
trope O. Work, published in 1911, on the reactions 
occurring in the Leucotrope discharge of an indigo 
ground was followed by a detailed examination 
of the reactions of Leucotrope O with weakly 
acidic substances in presence of alkali. It was 
found that, for benzylation to proceed readily, the 
dissociation constant of the treated substance 
must lie within fairly narrow limits, the upper 
limit being about 10-8. Thus reaction occurs 
readily with phenols, hydrogen sulphide, and hydro- 
eyanic and thiocyanic acid, and in most of these 
cases Leucotrope is superior to benzyl chloride as 
a benzylating agent. Very.often advantage may 
be taken of the tendency of Leucotrope to benzylate 
a phenolic group to the exclusion of any carboxyl, 
alcoholic, or amino group that may be present in 
the molecule. The reactions of Leucotrope O with 
anthraquinone in presence of formaldehyde- 
sulphoxylate were of interest, as they indicated 
that in these circumstances reduction proceeds 


New Books and Publications 


beyond the anthrahydroquinone stage, one pro- 
duct of the reaction being 9-benzylanthracene. 
Dyeings, of excellent wash-fastness but low fast- 
ness to light, were produced by padding cotton 
fabric in an alkaline solution containing Leuco- 
trope O and a p-hydroxyazo dye. On ageing, a 
benzyl ether is formed in the fibre. The same 
principle was applied to give coloured discharge 
prints on vat grounds. 

In his Ph.D. thesis, presented at Basle in 1905, 
Poray-Koshits describes work done in Nietzki’s 
laboratory. In the course of this he discovered 
a new group of basic dyes of the general formula— 


» CHR? 
R — 


where R* may be e.g. benzoyl or 


\N 


When R' = R* = H, diazotisation followed by 
coupling with a suitable component yields interest- 
ing dyes, some of which are substantive to 
vegetable fibres. 

Included also is his pioneering work (1911) on 
the estimation and identification of dyes on the 
fibre by means of reflection spectra; the theoretical 
difficulties associated with the method are very 
clearly recognised. There is also the work already 
mentioned, in which it is claimed that acid and 
substantive dyes form definite salts with animal 
fibres, the saturation limit for strong acids, includ- 
ing dye-acids, being 0-83 mg.-equiv. per gram of 
wool and 0-20 mg.-equiv. per gram of silk. Other 
papers relate to tautomerism, colour and con- 
stitution, modern resonance theory, the azo 
coupling reaction, and the chemistry of the three- 
colour ciné process. 

Poray-Koshits has played a great part in the 
development of the dye and dyeing industries in 
Russia. Indeed it was he who, in 1908, invented 
the Russian word for ‘“dye’’ and established the 
Russian dye nomenclature. His works reveal him 
as an experimenter of great ability and wide vision, 
worthy of a high place amongst workers in the 
field of dyes and dyeing. A. E. Stuses 
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Manufacturers’ Publications and Pattern Cards 


The Clayton Aniline Co. Ltd. 

Curome Fast Dyesturrs on SLuBBING— Seventy-one 
dyes are shown in this card in three depths of dyeing 
(except blacks, which are shown in two depths only). 
Fastness figures for dyeings produced by the after- 
chrome, on-chrome, and synchromate (single-bath) 
methods, where applicable, are appended alongside each 
set of dyeings. In addition to full details for each method 
of application, the text includes sections on shading and 
the correction of off-shade dyeings and on auxiliary 
products suitable for use as dyeing assistants and for pro- 
ducing special finishes. 

Dyrrnes on Nyton Hose— This card contains twenty- 
three dyeings on nylon hosiery material. Of these, eleven 
have been produced using individual Cibacet dyes; four, 
using single Nylocet dyes— mixtures of Cibacet dyes 
specially suitable for dyeing nylon; the remaining dyeings 
are fashion shades produced using two- and three-colour 
mixtures of selected members of both the Cibacet and 
Nylocet ranges. 

Fasuion SHapes on Curome Goat— 
Twenty-four dyeings are illustrated dyed with single and 
mixtures of Neolan dyes, using formic acid to exhaust the 
dyebath after 30 min. and dyeing at 50°c. 


FasHion SHapEs ON Recuromep AtuM AND 
Sxins— This card also contains twenty-four dyeings of 
the same dyes and mixtures of dyes as illustrated in the 
previous card. The dyeing procedures are also identical, 
the only difference being that alum-dressed skins have 
been used and retanned with a basic chromium salt before 
dyeing. 

FasHion SHADES FoR Knrrwear— This card illustrates 
twelve dyeings on wool yarn to match the fashion shades 
No. K 224-235 issued by the British Colour Council for 
Autumn and Winter 1951. 

FasHion SHADES ON Woo.— This card shows thirty- 
two dyeings on wool piece to match the shades No. B 1213— 
1244 issued by the British Colour Council for Autumn and 
Winter 1951. Selected level dyeing acid and Neolan dyes 
have been used. 


FasHion SHapEs ON Woo.i— Forty dyeings on wool 
piece matching the shades issued by the Textile Color Card 
Association of the United States Inc. for Fall 1951 are 
illustrated in this card. 


Move SHapes ror LINGERIE ILLUSTRATED ON NYLON 
Tricot— This card shows six dyeings on nylon tricot dyed 
with suitable Cibacet dyes. 

Fasnion SHapes on Nyton Hose— This card contains 
eight dyeings on locknit hosiery material reproducing the 
fashion shades D 274-281 issued by the British Colour 
Council for 1951. Mixtures of Cibacet and Nylocet dyes 
have been used. 

Nrotan Dyes on ALL-woot Bianketrs— This card 
illustrates twelve single and mixture dyeings on wool 
blanket material dyed with selected premetallised dyes 
recommended for this class of trade. 


Screen Prints on Viscose Rayvon— This card con- 
tains forty-two direct prints on bright viscose rayon piece. 
Selected acid and direct cotton dyes characterised by 
brilliance of hue have been used, and urea has been incor- 
porated in the printing paste. 

Errect or Non-SHRINK Processes on CHRroME Dyes— 
This table contains the results obtained when medium 
dyeings of the Chrome Fast dyes applied to wool by the 
optimum method were subjected to the following five 
proprietary non-shrink finishing processes— Dylaniz, 
Epilox, Negafel, Papain, and Woolindras. 

CIBANTINE CoLours on Woor— This card contains 
dyeings on wool yarn of thirty members of the Cibantine 
range of solubilised vat dyes together with nine mixture 
dyeings on yarn and five on wool piece. Three dyeing 
methods are described in the text. In the first, dyeing is 
carried out using sodiura sulphate only as assistant 
developing in a bath containing ammonium thiocyanate, 


potassium dichromate, and sulphuric acid. In the second, 
Hydrosulphite R Conc. (Ciba) is added to the dyebath, and 
an acidified solution of sodium nitrite is used for develop- 
ing. In the third, used with Cibantine Brilliant Green BF 
only, dyeing is carried out as in Method I but sodium 
nitrite and acid are used for development. Fastness 
figures appended indicate that, in general, these dyes 
exhibit the very high fastness to light and wet treatments 
even in pale dyeings which is characteristic of this class of 
dye on wool. 


Imperial Chemical Industries Ltd. 

CuLorazoL, Diazo Dye- 
sTUFFs oN Corron— The complete series of each of these 
three ranges of direct and aftertreated direct dyes are 
illustrated in this card on cotton yarn in three depths. 
The more important fastness figures are given alongside 
each set of dyeings together with notes on characteristics 
and uses of each and the dyeing class of the dye according 
to the classification s by the Society. 


DuRAZOL, AND Icyt DyEsTurrs On Viscose 
Rayon— This card is very similar to the preceding one, 
full ranges of direct and aftertreated dyeings being illus- 
trated on bright viscose rayon yarn in three depths except 
in the case of the diazotised and developed dyes, which are 
shown in two depths only. The special range of Icyl dyes 
designed for dyeing viscose rayon having irregular dye 
affinity are illustrated similarly. 


Dvurazot Dyesturrs on Corron— In this card, the 
complete range of Durazol dyes is illustrated in three 
depths on bleached cotton limbric. All relevant fastness 
data are appended alongside the dyeings. Forty-six two- 
and three-colour mixture dyeings are also included. 


Dyesturrs on Corron— This very large and 
comprehensive pattern card contains no less than five 
hundred and ninety azoic dyeings on bleached cotton 
yarn illustrating in two depths some two hundred and 
ninety-five combinations from eighteen Brenthols and 
twenty-five Brentamine Fast Bases or Salts. In addition 
to figures for the more important fast asse ts, the 
percentage absorption of the Brenthol and the dyebath 
concentration of Brenthol, developer, and common salt 
used for each dyeing are detailed alongside each set of 
patterns. Methods for preparing the necessary solutions 
of coupling component and developer and for producing 
the final dyeing are given in full in the thirty-nine pages 
of text. 


CaLEDoN AND Durinpone Dyesturrs on CoTrron— 
Ranges of seventy-eight Caledon and nine Durindone dyes 
are illustrated in this card in three depths of dyeing on 
bleached cotton yarn. In common with all the more recent 
pattern cards, relevant fastness figures are appended along- 
side each set of dyeings and also general remarks on 
properties and uses of the individual dyes together with 
notes on any modifications in procedure which should be 
made to ensure the best result. 


Actp Dygsturrs on Woor— In this card, the whole 
range of acid dyes is illustrated on wool piece in three 
depths of dyeing (except with navies and blacks, which 
are shown in two and one depth respectively). They are 
grouped in four sections— level dyeing dyes, sixty-two 
members; acid milling dyes, twenty-seven members; 
Carbolan dyes, twelve members; Ultralan (premetallised) 
dyes, twelve members. The layout of the card is similar 
to that of the other cards described above. 


Dyesturrs For Sisat— This pattern card contains 
thirty-six dyeings on thick sisal yarn produced using 
basic (11), acid (12), and direct cotton (13) dyes. The basic 
dyes are recommended where brightness of colour ig the 
main consideration; ‘they are applied direct without a 
mordant. For dyeings having rather better fastness to 
light, selected acid dyes of good brightness are suggested; 
and for still higher fastness to light, good tration, and 
good fastness to water, direct dyes may be employed. 
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ulsifying Liquids or other 

Substances. Société Anonyme Frangaise pour la 
Séparation, |'Emulsion et le Mélange (Procédés 
8.E.M.). B.P. 654,143. 

An efficient and simple form of centrifugal pump for 
immersing in the mixture to set up intense movement 


therein is described. Cc. 0.C. 
Wet Stans of Fibres. Courtaulds Ltd., H. Barratt, 
L. Rose. B. P.. 653,363. 


In th a wet spinning of fibres the freshly spun thread is 
withdrawn upwards from the coagulating bath against the 
edge of a smooth annular guide rotating at a peripheral 
speed > the speed of the thread take-up device; by this 
means the thread rises from the coagulant with practically 
no disturbance and carries only a thin film of liquid, thus 
reducing the frictional drag. W.G.C. 


Continuous Treatment and Drying of Running 
Yarns. American Viscose Corpn. B.P.. 654,483. 


Continuous Wet Seenton. Washing, Bleaching, 

, etc. of Artificial Filaments. American 

Viscose ‘Corpn. and R. W. Stanley. U.S.P. 2,538,283. 

Thread-advancing Reels. British Celanese Ltd. 

B.P.. 653,346. 

its Simultaneous Impregnation. J. 

653,526. 


Cy’ . 
Timson, and G. R. H. Miles. B.P., 654,594. 


Registering Flexible Printing Blocks on Printing 
Rollers. A. Navarre. B.P., 653,823. 
Laying Fabrics in Folds prior to Feeding into 
Stenter or other Machine. P. Deck. B.P. 653, 300. 
Behind feed rollers driven at a uniforms speed there are 
more slowly driven, cylindrical feed brushes. Part of the 
periphery of each brush co-operates with a trough whose 
concave curvature corresponds with the curvature of the 
brush. Thus folds in the fabric resulting from the difference 
in speed of the feed rollers and the brushes are brushed 
through the trough and on to conveyor bands, which carry 
away the folded fabric from the trough. c. 0. C. 


Stop Devices in Web-feeding Mechanism. Gale & 
Haycraft Ltd. and B. E. Bradley. B.P.. 653,710. 


Automatic and Controlled tion of the Con- 
tinuous Application of Solids or Liquids to a 
Moving Sheet. British Cotton Industry Research 
Assocen., E. H. Jones, and 8. A. Shorter. B.P. 654,178. 

The substance to be applied is fed either as neat liquid 
or in dispersion or solution on to the sheet from a reservoir, 
to which it is supplied at a rate predetermined by the speed 
of the sheet and the weight of substance to be applied per 
unit length of the sheet. Any change in weight of the fluid 
in the reservoir resulting from a deviation in the actual 
rate of application of the substance from the prescribed 
rate is used to alter some property of the fluid in the 

reservoir so as to correct the deviation. c. 0. C. 


High-frequency Dielectric Heating of Sheet Material. 
Igranic Electric Co. Ltd. and L. D. D: 
BP. 653,794. 
Embossing Thermoplastic Sheet Material. Boston 
Woven Hose & Rubber Co. B.P., 653,574. 
The material is embossed by p ug it through a nip, 
flexible mould plates being placed on one surface of the 
material to accompany it through the nip. Cc. 0. C. 
Coated Sheet Material. American Viscose Corpn. and 
C. 8. Francis, Jr. U.S.P. 2,537,126. 
Apparatus is deecribed in which fibrous is 


d 


a@ coating which has a per 
it, the body of the base material relatively 
coating material. 


Cc. 0. 
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Compressive Shrinking and Finishing Blanket. 
Albany Felt Co. and Z. J. Chagnon. U.S.P. 2,536,974. 
Incorporation of 5-70% of nylon into the weft yarn 
results in blankets of appreciably longer life. C.O.C. 
ying Le and other Markings to Fabrics. 
Milford-Astor Ltd. and W. E. Image. B.P. 653,665 
Screen Printing Frames. M. De Pasquale and 
B. Kushner. U.S.P. 2,537,306. 
A frame is described which, while permitting the stencil 
to be readily inserted and tensioned, prevents wrinkling 
and puc’ kering of the screen by eliminating warping 1” the 
frame. 0.€ 
Machines. N. V. 
Reinveld. B.P. 654,010. 
Hides, Skins, etc. by Infra-red Lamps. F. 5. 
Bryant Ltd., R. 8. Bryant, and G. E. Buckby. 
B.P.. 654,800. 
Resin-treatment of Endless Felts. Orr Felt & Blanket 
Co, (X, p. 356.) 


II— WATER AND EFFLUENTS 


PATENT 
Electrical Purification of Water. F. Pavelka. 
B.P, 653,350. 
Apparatus for the electro-osmotic purification of water 
containing dissolved salts comprises an outer electrode 
serving as the container, an inner electrode, and between 
them at least one cylindrical diaphragm; the electrodes 
and diaphragm are arranged concentrically, and the outer 
electrode is preferably square with the pipe lines disposed 
in the corner spaces. J. W. B. 
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Fatty Alcohols from Wool Wax Unsaponifiables 
rea-complex Formation. E. von Rudloff. Chem. 
and Ind., 338-339 (28th April 1951). 

Fatty alcohols may be separated from the other con- 
stituents of wool wax unsaponifiables by forming com- 
plexes with urea. The best method of isolation consists in 
refluxing the unsaponifiables (100 g.) with urea (55 g.) in 
ethanol (750 ml.) afd cooling. The precipitated complex 
is filtered off, and a second crop obtained by adding 40 g. 
urea to the filtrate, whilst a third crop results from reducing 
the volume of the second filtrate. After recrystallising 
from ethanol, the complex is decomposed in a mixture of 
water and ether, yielding mixed alcohols (21 g.) consisting 
of monohydric alcohols with a small amount of dihydric 
alcohols. The former could not be resolved into single 
components by either column chromatography or frac- 
tional crystallisation. W. K. R. 

Structure of S Oils and Greases. 
E. H. Kadmer. Melliand Tezxtilber., 32, 377-383 
(May 1951). 
PATENTS 
its. California Research Corpn. 3B.P. 653,702. 

The detergent properties of non-cationic surface-active 
organic detergents are greatly increased by addition of a 
small quantity of a water-soluble salt of celluronic acid, 
i.e. the product obtained by oxidising only the primary 
CH,OH groups of anhydroglucose units in the cellulose 
molecule to convert them to carboxyl groups. C. 0. C. 

Detergents. Lever Brothers & Unilever 
Ltd., B. J. F. Hudson, and A. D. Scott. B.P. 654,139. 

Halogenated oo’ -dihydroxydiphenyl ethers, unlike many 
other highly efficient germicides, retain an effective 
germicidal action when incorporated in —— in small 
quantities. Cc. 0. C, 
Water-soluble Cellulose Ethers. British Colancee Ltd., 

J. Downing, and J. G. N. Drewitt. B.P. 654,014. 

Presence of a smal) proportion of carboxymethoxy! 
groups in methy! vellulose raises ite coagulation tempera- 
ture so that it remains soluble in water up to 100°c. 

0. 0. 
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Gas-fading Inhibition with pp’-Diaminodiphenyl- 

cyclohexane Compounds. General Aniline & Film 

and J.J. USP. 2,536,640. 
Compounds of formula— 


(S = a cyclohexane ring; Z = H or CH;; R' and R* = H 
or Alk; Y = H, Hal, Alk, or alkoxy) are highly effective 
yas-fading inhibitors. They are insoluble but readily dis- 
persible, have affinity for organic derivatives of cellulose, 
and are fast to washing and dry cleaning. Cc. 0. C. 
Linear Polyamide Resins of High Molecular Weight. 
Monsanto Chemical Co., D. T. Mowry, and E. L. 
Ringwald. 2,537,689. 
Polyamides of structure [CO-R-NX-R-CO-NH-CH,- NH}, 
(R = bivalent hydrocarbon radical; n = a whole number; 
X =H, Alk, Ar, aralkyl, or cycloalkyl of < 19C) are 
obtained by condensing formaldehyde with aminodinitriles 
having the amino group in the straight chain between the 
nitrile radicals. They are particularly useful for increasing 
the strength of paper or as animalising, sizing, or finishing 
agents for textiles. In addition they may be used for 


increasing and controlling the viscosity of aqueous solutions 
and as dispersing and stabilising agents 2" _ aqueous 
emulsions. 0. C, 
Hydrophilic Aminotriazine 
Industrial Plastics Ltd. and W. 


-Aldehy yde Resins. British 
M. Thomas. 
B.P., 654,305. 
Water-soluble neutral or alkaline, hydrophilic resins are 
obtained by treating hydrophilic aminotriazine—aldehyde 
resins with an alkali-metal sulphite or hydrosulphite under 
alkaline conditions. They may be used for increasing the 
wet strength of paper, rendéring cellulosic fabrics crease- 
resistant, bleaching leather, and as adhesives. CC. O.C. 
Guanylmelamines and Acid Salts thereof— Flame- 
oofing Agents and Intermediates for Dyes and 
Textile Agents. American Cyanamid Co. 
B.P.. 653,520. 
Guanylmelamine hydrohalides are obtained by heating 
dicyandiamide and a hydrogen halide at > 40°c. in 
absence of water. They are useful as dlameproofing agents 
and as intermediates for dyes and auxiliary agents. 
cC.0.C, 
Oil-in-water Type of Emulsion for Simultaneously 
Colouring and Flameproofing Fabrics. American 
Cyanamid Co, and F. Fordemwalt, U.S.P. 2,536,978. 
A film-forming, colourless, fire-resistant, water-insoluble, 
non-volatile organic compound containing 2—12°, of com- 
bined Cl and liberating HCl on heating is made into a 
smooth paste with 5-30°, of a colourless fire-retarding 
pigment, e.g. antimony oxide, and just enough of a hydro- 
carbon solvent to impart fluidity. A second paste is formed 
by blending a colouring pigment, e.g. iron oxide, with a 
solvent solution of 0-5-10-0°, of a drying-oil-modified 
alkyd resin and/or a hydrocarbon-soluble amide--aldehyde 
resin. These pastes are then separately dispersed into an 
alkaline aqueous solution containing 0-1-10-0% of a 
hydrophilic colloid and 0-25-4-0%, of a water-soluble soap 
of a higher fatty acid. The amounts given are in all cases 
weight percentages of the final emulsion. Cc. 0. C. 


Flame- and Mildew-resistant Colouring Composi- 
tions for Cellulose Fibres. American Cyanamid Co. 

and R. D. Vartanian. USP. 2,536,988. 

A film-forming, colourless, water-insoluble, non-volatile 
organic compound containing 2~12°, of combined chlorine 
and yielding HC! when heated (5-30% by weight on the 
final composition), a colourless fire-retardant pigment 
(6-15%), and enough organic solvent to impart fluidity 
are formed into a paste, Similarly a colouring pigment is 
pasted with an uncured, heat-convertible drying-oil- 
modified alkyd resin and/or an organic solvent soluble 
amide—aldehyde resin (0-5—10°,,) made into a concentrated 
solution in an organic solvent. These two pastes and © 
halogenated pheno! (0-3-2°,) dissolved in a water-soluble 
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sulphonated oil are stirred separately into an alkaline 
aqueous solution of a hydrophilic colloid (0-1-10%), a 
water-soluble soap of a fatty acid (0-25-4%), and a 
water-soluble phosphate afterglow preventative (1—5°,). 
Materials treated with this composition have a soft, 
flexible handle and withstand extended weathering 
without excessive loss of either colour or flame or mildew 
resistance. C.0. C. 


— Moth- 
proofing t. Purdue Research Foundation, 
H. B. Haass, and M. B. a U.S.P. 2,538,687. 
- p - Chlorophenyl - 2 - nitro - | - tolylpropane possesses 
insecticidal properties is a highly effective 
mothproofing agent; e.g. mohair cloth impregnated with 
a 0-062%, solution of the agent in acetone was completely 
immune to the attacks of black carpet beetle “yy 
0. Cc, 
Nitrogenous Derivatives of Hexoses for 
Cellulose Textiles Crease- and Shrink-resistant 
and Paper Moisture- and Water-resistant. ©. J. 
Meijer’s Dextrinefabrieken N.V. B.P., 653,775. 
Compounds of formula— 


O—CH-CH,OH 


R-NH-CX-NH—CH CH-OH 


\ Z 
CH—CH-OH 
OH 


(R = H, Alk, Ar, or aralkyl) react with cellulose in 
presence of aldehydes. - They are obtained by treating 
hexoses in presence of a dehydrating agent with a com- 
pound of formula R-NH-CX-NH, (X = O, 8, or :NH) or 
with melamines. Cc. 0. C, 


Polymers and lymers— Coating Compositions. 
Monsanto Chemical Co. and G. R. ae 
2,537,015. 
Compounds of formula Ar-CH:CR- No, (R = H or a 
univalent hydrocarbon radical) are catalysts for the 
polymerisation of unsaturated compounds. 
2,537,016. 
Copolymers of compounds of formula R-CH:CH, (R = 
subst. or unsulist. phenyl) with an alkyl acrylate and an 
alkyl half-ester of an ethylene-af-dicarboxylic acid are 
useful in paper, textile, and leather finishing, particularly 
in coating compositions, They can be vulcanised or cured 
in presence of compounds showing polyreactivity for 
carboxyl groups, e.g. polyethyleneamines, polyglycols, 
polyvinyl alcohol, and melamine—formaldehyde resins. 
USP. 2,537,017. 
Coating compositions especially suitable for rug backings 
and for lightweight fabrics contain as the film-forming 
materials (1) polyvinylbutyral and (2) a copolymer of a 
secondary alkyl half-ester of an ethylene-af-dicarboxylic 
acid with a compound of formula R-C,H,CH:CH, (R = H, 
CH,, or Hal). 
U.S.P. 2,537,018. 
Quick-drying coating compositions which yield hard 
flexible films possessing good adhesion to non-flexible 
surfaces contain as_ the film-forming component a 
copolymer of a secondary alkyl half-ester of an ethylene- 
afi-dicarboxylic acid ( Alk of 4-12 C) with a compound of 
formula R-CH:CH, (R = subst. or eg pheny!). 
SP. 2,537,019. 
An inexpensive coating composition fos applic ation to 
flexible or non-flexible materials to yield a hard, flexible, 
solvent-resistant coating contains as the film-forming 
ingredients (1) a copolymer as described in U.S.P. 
2,537,018 (above) and (2) an amino-aldehyde thermo- 
setting resin. 
U.S.P. 2,537,020. 
The above types of polymers are obtained by heating a 
mixture of a polymerisable vinyl compound, e.g. styrene, 
and an ethylene-af-dicarboxylic anhydride, e.g. maleic 
anhydride, in presence of an alkyl half-ester of an ethylene- 
af-diearboxylic acid (Alk of 1-3 C), the latter being added 
before or during the heating. Once initiated, the poly- 
mourisation reaction is highly exothermic, and the mass 
must be cooled to keep the reaction under control. 
0. C. 
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Finish. Monsanto Chemical Co. and 
US.P. 2,537,667. 
Melamine— and urea—formaldehyde condensates and 
alkyl ethers of methylolamine and dimethylolurea can be 
condensed in neutral aqueous solution or dispersion in 
presence of a neutral compound of formula— 
Alk-CO-NH-CH,-NH-CO-Alk 
(Alk of 11-27). The condensation may be carried out 
not only under neutral conditions but also in presence of 
substances of pH > 7. The condensates formed under 
alkaline conditions are used for giving a water-repellent 
finish to textiles which are liable to be tendered by acids. 
A suitable composition for imparting a water-repellent 
finish to cotton consists of a dispersion of pH 9-10 and 
particle size 0-5-10-0 4. of NN’ -distearoyldiaminomethane 
(3-5-15-0% by weight), a hydrocarbon-soluble resinous 
dibutyl ether ‘of te tramethylolmelamine (8-24), oleic acid 
(3-5-8), 28% ammonia (4-8), and water (to make up to 
100). c. 0. C. 
Tannic Acid from Sumac Leaf. G. Carrara. 
USP. 2,537,510. 
Light-coloured tannin of low sp. gr. is obtained by 
percolating water at not > 50°C. through pulverised sumac 
leaves until 50-55°, of the tannin content of the leaves has 
m removed as an aqueous solution. This is then con- 
centrated to 10-12° Bé., cooled to 0°c., concentrated to 
28-30° Bé., and finally extracted with 1-2 ons. of ethyl 
acetate to 1 part of aqueous solution. 0. ©. 


J.C. Harris. 
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Catalytic Reduction of the Aromatic Nitro Group in 
Aqueous Solution. F. Allisson, J. L. Comte, and 
H. E. Fierz-David. Helv. Chim. Acta, 34, 818-822 
(May 1951). 

Raney nickel is suitable for the catalytic reduction of 
aromatic nitro compounds in aqueous solution, but in 
comparison the new nickel formate—paraffin catalyst 
(preparation described) offers several advantages over it, 
viz. stability, insensitivity to air and chlorides, and wider 
applicability. In the catalytic reduction of nitro com- 
—— the aqueous solutions are buffered at pH 5-6, the 

ydrogen intake is generally quantitative, oni the 
expected yield is almost theoretical. The examples 
described are the reductions of sodium nitrobenzene- 
sulphonic acid, o-nitrobenzoic acid, and p-nitrophenol, and 
the preparations of Koch’s and Cleve’s acids from 
naphthalene and sodium  naphthalene-/}-sulphonate 
respectively. H. H. H. 
of 2:6:8-Naphtholdisulphonic Acid during 
the S ulphonation of {-Naphthol. I. I. Vorontsov. 
J. Appl. Chem. (U.S.S.R.), 24, 332-336 (March 1951). 

The principle of producing 2:6-naphtholsulphonie acid by 
sulphonating $-naphthol under conditions that favour the 
hydrolysis of an 8-sulpho group (cf. 3.s.p.c., 66, 66 (Jan. 
1950) ) is now extended to the problem of disulphonating 
B-naphthol to give a maximum yield of the valuable 
2:3:6-acid to the exclusion of the 2:6:8-acid. Following a 
procedure analogous to that described previously, it was 
established that even under the sulphonation conditions 
most favourable for the hydrolysis of an 8-sulpho group 
(in 91% H,8O,, 2-67 moles per mole of #-naphthol; 100- 
105°c.), 20-25%, of the 2:6:8-isomer was formed. Much the 
same result was obtained when the //-naphthol was first 
sulphonated with oleum to give mainly the 2:6:8-acid, and 
the mixture then diluted to establish the conditions for 
hydrolysis. A. E. 8. 


Action of Methylsuccinic Anhydride on certain 
Xylenols, and Synthesis of some Trimethyl- 
naphthols. W. Coahen, A. K. Fateen, and C, Lipman. 
J.C.S., 926-929 (April 1951). 

The condensation of methylsuccinic anhydride with the 
methyl ethers of 0-3-, 0-4-, m-4-, and p- -xylenol has been 
studied in nitrobenzene, benzene, and earbon disulphide, 
and the proportions of the respective derivatives of the 
a- or $-methylpropicnic acids fyrmed are expressed in 
tabular form. Each keto acid was reduced to the corre- 
sponding butyric acid, which was cyclised to the tetralone, 
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conventional methods; 3:4:6-trimethyl-l-,  3:4:7-tri- 
methyl-2-, 2:4:7-trimethyl-l-, and  1:4:7-trimethyl-2- 
naphthols are described. H. H. H 


E. A. Sack. Teintex, 16, 233-255 (May 1951). 
A historical review of the principal discoveries of dyes 
from Mauveine to present-day products. 3. K. 


ic Compounds. I-A 
Colour Rule. E. B. Knott. J.C.S 
(April 1951). 

Forster's colour rule (Z. Elektrochem., 45, 548 (1939) ), 
which can, by definition, be applied only. to ionic dyes, and 
considers that Amax Of the dye will increase with a 
decreasing tendency of the c shain of atoms (chromophores) 
lying between the auxochromes to take up the charac- 
teristic charge, is now modified to cover non-ionic as well 
as ionic dyes; viz. Amax Will increase as the contributions 
by any of the interauxochromic, ionic excited structures 
decrease. Since the contributions by the various structures 
depend largely on their relative energies, it follows that 
Amax Will be increased by raising the energy of any one 
interauxochromic, ionic, excited structure. An empirical 
method is given to allow the rule to be applied by organic 
chemists, and tables of examples of various dye types are 
included to illustrate its working. It is also shown that this 
rule can be restated in terms consistent with the con- 
clusions of Kuhn (J. Chem. Physics, 17, 1198 (1949) ) from 
the electron-gas model; viz. that for any particular length 
of conjugation the more uniform the potential field of the 
system the larger will be the calculated value of Amax.- 

H. 


H. H. 
Colour of Organic Compounds. II 
Pheno 


General 
1024-1028 


Colour 

mena of Bis - 2 - (3 : 5 - diphenylpyrrole) - 
methins. K. A. Jeffreys and E. B. Knott. J.C.4., 
1028-1030 (April 1951). 

The abnormal colour change shown on salt formation 
by solutions of bis-2-(3:5-diphenylpyrrole)phenylmethin 
(1: R = C,H,), viz. from red to green on acidification, is 
very interesting in view of the relative insensitivity of the 
parent dye (I: R H) to change in pH, solutions of the 
latter dye in pyridine or acetic acid being red. That this 
sensitivity is not caused by the presence of the mesophenyl 
group per se is shown by the dihydrochloride of I (R 
CH,) and the monohydrochloride ef I (R = C,H,), giving 
blue solutions changing to red on basification. The 
anomaly is attributed by the authors to overcrowding and 
loss of nuclear planarity. Unlike the phenyl compound, 
the mesoalkyl dye bases are unstable, and rapidly change 
into carbinol ethers in alcohol, which regenerate the dye 
salts on acidification. 


(I) 
H. H. H. 


Colour in relation to the Chemical | Constitution of 
the Metallic Derivatives of isoNitr 
guanidine. RK. L. Handa and 8. Dutt. 
Chem. Soc., 27, 647-650 (Dee. 1950). 

Twenty metallic derivatives (K, Li, Ca, Ba, Mg, Zn, Cd, 

Hg, Al, Pb, Bi, Mn, Co, Ni, Fe+*, Fet+*, Cu, U, Ce, and 

Th) of isonitrosomalonylguanidine have been prepared by 

the interaction of the potassium salt with various other 

metallic salts in aqueous solution. All are brightly coloured 
substances with hues differing from each other, and their 
stability, insolubility in water, and solubility in organic 
solvents indicate them to be internal metallic complexes. 
H. H. H. 

2:3-B hthol H. E. Fierz-David, 
L. Blangey, and E. Merian. Helv. Chim. Acta, 34, 
846-853 (May 1951). 

2:3-Benzeneazonaphthol, prepared by reaction of 
2:3-aminonaphtho] with thionyl chloride and dispropor- 
tionation of the product with phenylhydroxylamine, is 
orange yellow in colour, in striking contrast with known 
hthols; it affords a copper complex— 


J. Indien 


from which the corresponding naphthol was obtained by 
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and behaves as an azo compound and not as a hydrazone, 
The hydroxy! group no longer functions as an auxochrome 
in the Witt sense. The existence of metallic complexes is 
held to be no proof for the formulation of benzeneazo- 
naphthols with hydrogen bonds, and the union of the 
copper with the nitrogen atom has the nature of a 
subsidiary valency. H. H. H 


Azo Dyes from 2:8-Aminonaphthol and some of its 
Derivatives. I-— Azo Dyes from 2:8-Amino- 
naphthol. V. V. Perekalin and N. M. Slavachevskaya. 
J. Gen. Chem. (U.S.S.R.), 21, 897-908 (May 1951). 

2:8-Aminonaphthol couples with diazotised aniline 
giving mainly 1l-ben »-2:8 onaphthol under acid 
conditions and mainly 5-benzeneazo-2:8-aminonaphthol 
under alkaline conditions. The first dye will not diazotise, 
and its absorption maximum in alcoholic soln. is not 

affected by the addition of caustic soda; it forms a 

chromium lake. These and other properties are explained 

by the occurrence of bonding through the hydrogens of 
the hydroxyl and amino groups to the nitrogens of the azo 
link. In the second dye the NH, and OH show their 
normal properties. This dye will couple further with 
diazotised aniline to give 5:7-dibenzeneazo-2:8-amino- 

naphthol. A. E. 8. 

Selective Diffusion into lon-exchange Resins. A New 
Method for the Purification of the Direct Cotton 
Dyes. R. W. Richardson. J.C.S., 910-914 (April 
1951). 

The purifications of direct cotton dyes now described 
are made by an ion-exchange technique, and are based 
upon the fact that the ion-exchangers used are capable of 
acting as “molecular sieves”. This observation, that 
selective diffusion of ionic species into the bulk of the resin 
structure depends on the molecular dimensions of the ion, 
is utilised for the effective separation of the large organic 
anions of the dye from those of the much smaller diluent 
salts. With dyes yielding water-insoluble sulphonic acids, 
exchange from aqueous-organic solvents was unsatis- 
factory, and for these and for ‘‘acid-labile’’ dyes the 
alternative “reverse deivnisation” using strongly basic 
exchangers was employed. Comprehensive details are 
given for Sky Blue FF (C.J. 518), and results are cited for 
pure Benzopurpurin 4B (C.J. 448), Chlorazol Fast Red 
(C.1. 419), and sodium 
azonaphthalene-5-sulphonate. H. H. H. 
Stoichiometry and Extinction Data of Solutions of 

Alizarin Lakes of Cations of the Titanium Series. 
Y. Dorta-Schaeppi, H. Hiirzeler, and W. D. Treadwell. 
Helv, Chim. Acta, 34, 797-805 (May 1951). 

The stoichiometry is investigated of the 
coloured lakes arising in dilute weakly acid 
solution from alizarinsulphonic acids with 
ABP+, Sn‘+, Zr**+, Hf*+, and Th**+, and 
the stabilities of the complexes are established 
for the pH range 4-10. Their extinction 
maxima are displaced independently of the radius of as 
cation, and the displacements are in accord with Kuhn's 
absorption theory (Helv. Chim. Acta, 31, 1441 (1948) ). In 
analogous manner, the extinction maximum of the ferric 
salt of benzhydroxamic acid is in agreement with the calcu- 
lated value from the structural formula. H. H. H. 
Some Hydroxyanthraquinones and Derivatives. L. H. 

Briggs and G. A. Nicholls. J.0.S., 1138-1139 (April 
1951). 

The following compounds have been prepared by new 
methods or modifications of existing; methods— 2:6- 
dihydroxyanthraquinone (33% yield) from 2:6-diaminc- 

anthraquinone by diazotisation and replacement of the 
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diazo by the hydroxyl group; 2:6-dimeth th 

quinone from the former by means of methyl sulphate and 
anhydrous potassium carbonate in dry acetone; anthra- 
chrysone (1:3:5:7-tetrahydroxyanthraquinone) by heating 
an equimolecular mixture of m-hydroxybenzoic acid and 
3:5-dihydroxybenzoic acid with 10 mol. of cone. H,SO, for 
1 hr. at 100°c. with chromatographic separation of the 
product on a magnesia column, also its tetra-acetate, 
tetrabenzoate, and 3:7-dimethy] and tetramethyl ethers; 
and purpurin trimethyl ether from purpurin by the above 
method. H. H. H. 


J.C.S., 1313-1327 (May 1951). 
V— Some Improvements in Synthetical Methods, 
D. Caunt, W. D. Crow, and R. D. Haworth (pp. 
1313-1318). 
ViI— Mechanism of the Oxidation of Pyrogallol. 
A. Critchlow, R. D. Haworth, and P. L. Pauson 
(pp. 1318-1325). 

VII— Constitution of Purpurogallincarboxylic Acid. 
W. D. Crow and R. D. Haworth (pp. 1325-1327). 


Cyanine Dyes nen | the Pyrrocoline Nucleus—I. 
F. G. Holliman and H. A. Schickerling. J.C.S., 914— 


920 (April 1951). 
2-Methyl-3-nitroso-, 3-nitroso-2-phenyl-, 3-acetyl-2- 
methy]-1-nitroso-, and 3-acety]-1-nitroso-2-phenyl- 
pyrrocoline have been condensed with a-picoline meth- 
iodide, quinaldine methiodide, and 2:3:3-trimethylindo- 
lenine methiodide, to give twelve azadimethincyanines. A 
further range, with wider variation in the non-pyrrocolinyl 
nucleus, has been obtained by condensing 1- and 3-nitroso- 
2-phenylpyrrocoline with  6-ethoxy-2-methylquinoline 
ethiodide, 2-methyl-5:6-benzoquinoline methiodide, and 
2-methylpyridino(2’:3’-5:6)quinoline methiodide. Light 
absorptions of these dyes are given and a Re 
H. H. H. 

Yield of Dye in Colour Development. A. N. lordansky 

and G. I. Arbuzov. J. Appl. Chem. (U.S.S.R.), 24, 

337-340 (March 1951). 

In a further investigation of the formation of azomethin 
dyes in photographic colour development (ef. 3.s.p.c., 67, 
35 (Jan. 1951) ), it is shown, by examining the develop- 
ment of a commercial bluish-red component, that the 
amount of metallic silver formed during development is 
4g.-atoms per mole of dye formed, which confirms the 
equation proposed for the reaction— 

R',N-C,Hy H,CR*R® + 4 
N-C,HyN:CR*R + + 4H* 
Within the limits ch in practice, the grain size of the 


emulsion does not affect the yield of dye. A. E. 8. 

Pigments of Penicillium F. H. Stodola, K. B. 
Raper, and D. I. Fennell. Nature, 167, 773-774 (12th 
May 1951). 


Analytical data and some chemical and physical proper- 
ties of a red pigment isolated from Penicillium herquei are 
reported. W.K. R. 
Syntheses of Carotenoids. Vil — Synthesis of 

-£,-carotene. P. Karrer, C. H. E 
and M. Faust. Helv. Chim. Acta, 34, 823-826 (May 
1951). 

Decapreno-¢,-carotene, whose — is now described, 

is a carotenoid Cc 


CH, 


which is distinguished Meng the isomeric aoa 
earotene by containing two a-ionone instead of two 
B-ionone rings, and is a higher isoprene homologue of 
€,-carotene. H. H.H. 


Colour of Gold L. de Brouekére, 
A. Watillon, and M. Rémont. Bull. Soc. chim. Belg., 
60, 11-20 (Jan.-March 1951). 

The colour of hydrophobic gold hydrosols is not deter- 
mined by particle size alone; for a given size tlie absorption 
spectrum depends largely on the tration of reag 
used for the preparation of the sol. Relatively stable blue 
hydrosols result with concentrated reagents by the nuclei 
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method, whilst red or violet sols of the same dispersity 

appear when dilute reagents are used. H. H. H. 

Colour Change from Red to Blue of Gold Hydrosols 
during tion. L. de Brouckére, A. Watillon, 
and F. Van Grunderbeeck. Bull. Soc. chim. Belg., 60, 
21-25 (Jan.—March 1951). 

When a gold hydrosol is coagulated by an electrolyte, 
the accompanying colour change from red to blue cannot 
be ascribed to an increase in particle size, since it occurs 
instantaneously on addition of the electrolyte even for 
extremely slow coagulation. H.H. H. 

PATENTS 
Sulphonamide Azo Coupling Components. General 
Aniline & Film Corpn., 8. C. Slifkin, and T. J. 
Trojnar. U SP. 2,537,098. 

Compounds of formula X-SO,-NR'R* (X = any organic 
nucleus capable of coupling; R' and R* = H, Alk, 
hydroxyalky!, ete.) are couplers for diazotype compositions 
which yield prints of good wash fastness. They have 
affinity for cellulose esters. C.0.C, 
Resorcinol Derivatives as Coupling Components in 

mg pet Printing. General Aniline & Film Corpn., 
. H. von Glahn, and L, N. Stanley. 
USP. 2,536,989. 

Compounds. of formula— 


| 

(n = 0 or a whole number) used as azo couplers have good 


precoupling stability and yield sepia images of good density 
and high actinie opacity. cC.0.€, 


Polyacetoacetyl Derivatives of Polyamines as Azo 
Components. —s Aniline & Film Corpn., W. H. 
von Glahn, and L. N. Stanley. U SP. 2,537,106. 
Polyacetoacetyl derivatives of aliphatic, aromatic, or 
heterocyclic polyamines are especially effective as azo 
components for diazotype compositions. C.0.C. 
Phenolic Colour Formers, du Pont and A. B. Jennings. 
U.S.P. 2,537,138. 
Polymers useful as colour formers are obtained by 
treating a monohydrie phenol with an ether of an alkylol- 
amide in a solvent or diluent in presence of an acidie con- 
densing agent. C.0.¢. 

Pyrazolone Diazotype Cou General Aniline & 
Film Corpn. and 8. C. Slifkin. U.S.P. 2,536,398. 

Compounds of formula— 

Ar 

oc N 

H,C—— C-COOH 


couple with diazotised p-diamines of the benzene series 
to yield deep reds of good light fastness and excellent wash 
fastness. c.0.C. 


Colour Formers for Azine General Aniline & 
Film Corpn., W. A. Schmidt, and J. A. Sprung. 
USP. 2,536,010, 
Compounds of formula 


OH OH ' 


| 
‘\NH-SOyR \NH-SO;R 


(R = Alk or Ar; X = H, Alk, or sulpho) form azine dyes 
with the oxidation products of primary aromatic amino 
developers. c. 0. 


Blue, Chromiferous, Monoazo Dye for Wool, etc. 
Ciba Ltd. B.P.. 653,525. 
Blues and navy blues of good appearance in artificial 
light are given on wool, nylon, ete. by the dye obtained 
by treating the monoazo eompound |-amino-2 2-naphthol- 4- 
sulphonic acid— 1 -naphthol-5-sulphonic acid with a salt 
of tervalent chromium, e.g. the sulphate, E, 8. 
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Substantive, Copperable, Disazo Dyes. Ciba Ltd. 
654,491. 
Mainly blue substantive dyes which may be coppered in 
substance or on the fibre are made by tetrazotising a 
3:3’-dialkoxybenzidine and coupling with | mol. of a 
l-naphtholtrisulphonic acid (especially the 3:6:8-tri- 
sulphonic acid) and | mol, of a coupling component free 
from sulpho groups and capable of coupling in a position 
ortho to an OH group. The coppering in substance is done 
under conditions in which the alkoxy groups are split off. 
Thus dianisidine is tetrazotised and coupled first with 
1 mol, of 1-naphthol-3:6:8-trisulphonic acid in presence of 
soda ash, and then with | mol, of 2-hydroxy-3-naphthoic 
anilide in presence of caustic soda and pyridine. The 
coupling mixture is heated at 80-90°c. with ammoniacal 
copper sulphate to produce the copper complex, which 
dyes cotton greenish blue. E. 8. 


Dyes and Pigments derived from Thiazoly]-2-thio- 
glycollic Acids. Ilford Ltd., G. F. Duffin, and J. D. 
Kendall. B.P. 654,346, 

The products obtained by the process of B.P, 643,681 

(J.8.p.C., 67, 38 (Jan. 1951) ) or their acyl compounds are 

treated with an alkyl, aralkyl, or alkylene halide in 

alkaline medium. The resulting pigments are insoluble in 

all the normal inorganic and organic solvents. C. O.C. 


Trinuclear Azacyanine Dyes. General Aniline & Film 
Corpn. and H. G. Derbyshire. U.S.P. 2,535,982. 
Trinuclear cyanine dyes, containing an aza group in the 
chromophoric chain, are prepared in excellent yield and 
readily purifiable form by treating a cycloammonium 
quaternary salt, of the type usually employed in cyanine 
dye syntheses, with an azathiazolone cyanine dye in 4 
suitable solvent and in presence of a basic condensing 
agent, either at room temperature for | hr. or by boiling 
or refluxing for a few min. C,0.C. 
Rendering Acetate Rayon Dyes readily Dispersible. 
British Celanese Ltd. B.P, 654,795. 
Insoluble acetate rayon dyes are milled with water, a 
water-soluble salt of a ligninsulphonic acid, and a neutral 
or alkaline inorganic salt of a univalent cation which does 
not form an insoluble soap. The milled paste is then dried 
and ground. The products disperse readily in water to 
yield dye dispersions free from sediment and stable over 
long periods. 0.C, 
Carbon Black. M. Steinschlaeger. B.P.. 654,081. 
Improved quality and higher yield are obtained by 
mixing a hot gas with a hydrocarbon-containing material 
at a temperature insufficient to crack it to carbon black, 
passing it to a place where it is mixed with another hot gas 
to bring the average temperature to 800-1400°c., and then 


cooling in < 5 sec, to a temperature at which reaction 
between the resultant carbon black and CO, and steam does 
not take place. c. 0. C. 


Collection of Carbon Black. Research Corpn. and 
C. W. J. Hedberg. B.P. 654,350. 
The stream of hot air laden with carbon black from a 
furnace passes first through a dry collecting zone and then 
through a wet collecting zone, where a major portion of the 
residual entrained carbon black is separated in contact 
with water. An aqueous slurry of the carbon black 
collected in the wet zone is injected into the hot furnace 
gas at any point between the furnace and the down-stream 
end of the dry collecting zone. This evaporates the water 
and leaves the carbon black suspended in the gas stream. 


Higher yields are obtained. cC.0.¢C. 
Hardened Carbon Black Pellets. Phillips Petroleum 
Co. and M. L. Studebaker. U SP. 2,538,482. 


t Red Iron Oxide Pigment. [.C.1. Ltd., P. J 
Atkins, J. B. Peel, and 8. E. Serimshaw. B.P. 653,358. 
Modification of B.P. 635,177 (cf. 1.8.0.c., 66, 388 (1950) ); 

a zinc and/or aluminium compound may replace the 


magnesium compound. 0. C, 
Ultramarine. Interchemical Corpn., A. E. Geasler, and 
C. A. Kumins. U SP. 2,535,057. 


A mixture of artificial zeolite, sodium sulphide or poly- 
sulphide, and excess sulphur is heated under reducing 
conditions for 2-4 hr. at 750--850°c., cooled ta 475-625°c. 
kept at that temperature for not < | br. in an oxidising 
atmosphere in presence of sulphur oxides, and finally 
cooled and washed, C. 0. C, 
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Guanylmelamines and Acid Salts thereof— Flame- 
— Agents and Intermediates for Dyes and 
extile Agents. American Cyanamid Co. (III, 

p. 348.) 


V— PAINTS; ENAMELS; INKS 
Polymers and Copolymers— Coating Compositions. 
Monsanto Chemical Co. and G. R. Barrett. (III, 
p. 348.) 


VI—FIBRES; YARNS; FABRICS 
Cause of Damage to Natural Fibres by Micro- 
organisms— I. W. Wegener and R. Questel. 
Melliand Textilber., 32, 346-349 (May 1951). 
A list is given of the various fungi which have been 
detected on textiles composed of the natural fibres. There 
are 76 literature references. F. A. 


Refinement of the Tub Model of Cellulose (Problem 
of the Cellulose Modifications— II). A. Sippel. 
Kolloid-Z., 122, 20-23 (April 1951). 

The tub model for cellulose, previously proposed for the 
interpretation of the X-ray diagram, is now modified so 
that the length of the c ellobiose unit becomes 10-3 a. There 
is also a second main form of the tab model. H. H. H. 


Effect of Low Degree of Alkylation on the Properties 
of Cellulose Fibres. N. I. Nikitin and N. 1. 
Klenkova. J. Appl. Chem. (U.S.S.R.), 24, 296-307 
(March 1951). 

Cotton linters were impregnated with a 17-5°%, soln. of 
caustic soda and then treated with the vapour of methyl 
iodide, ethyl iodide, or ethylene oxide to give either a 
methyl, ethyl, or hydroxyethyl deriv. of cellulose. The 
product was compared with the original cellulose and with 
cellulose that had been treated with caustic soda only. 
Measurements were made of hygroscopicity and of rate of 
hydrolysis by acid. Owing to progressive hydrogen-bond 
breakdown, hygroscopicity and particularly hydrolys- 
ability increase with increasing alkylation up to a certain 
limit. ‘Thus the extent of hydrolysis, estimated by the 
amount of reducing sugar formed in soln. during an 8-hr. 
boil with 5°, H,SO,, was 10°, for the original cellulose, 
21°, for the alkali-treated cellulose, and 80%, for 
methylated cellulose (7-8% CH,). At a given alkyl 
content methyl cellulose and hydroxyethyl! cellulose differ 
only slightly with respect to the properties measured, but 
ethyl! cellulose is less hygroscopic and much less readily 
hydrolysed. This suggests that not only the size of the 
substituent group, but also its hydrophobic or hydrophilic 
nature, is of importance in determining the effect of its 
introduction on the properties of cellulose. The results 
obtained were shown to be substantially independent of 
the degree of polymerisation of the cellulose —- 
used. . 
Action of Alkalis on Cellulose. A. Schaeffer. Textil- 

Rund., 6, 159-168 (April) and 219-225 (May 1951). 

Cotton and regenerated celluloses were treated with 
various alkalis at the boil and examined by physical, 
chemical, and microscopical methods for damage. The 
results show that the effect is independent of the liquor 
ratio used, but the degree of degradation depends on the 
type of fibre and the nature and concn. of alkali. The 
alkalis examined can be placed in the following order with 
respect to degree of degradation produced— caustic soda 
> sodium monosilicate > soda ash > sodium disilicate, 
sodium trisilicate, and water glass > water. No relation- 
ship between pH and degree of damage was established, 
but with two soln. of different alkalis of the same alkali 
concn., that with the higher pH value shows more damage. 
The max. absorption of alkali at the boi! corresponds to 
0-584 g. Na,O per litre, which represents | g. Na,CO, per 
litre. B. K. 


Effect of Partial Acetylation on Jute. W. G. Macmillan 
and A. B. Sen Gupta. Nature, 167, 775 (12th May 1951). 
A study has been made of the relative amounts of acetyl 
groups which react with the individual fibre components 
when jute is partly acetylated. From the results obtained 
it is considered that the hemicelluloses react with more 
acetyl groups than lignin, whilst the cellulosic component 
takes up only a small amount of acetyl, W.K.R. 
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-microscopic Study of Viscose Rayon Fibres. 
K. Mihletaler. Experientia, 6, 226 (June 1950): 
Melliand Textilber., 32, 357 (May 1951). 
Electron-microscopic studies on macerated viscose rayon 
fibres show the presence of microfibrils and residues of the 
native cellulose together with structural elements which 
have been formed during coagulation of the viscose. It is 
concluded that, in the manufacture of viscose rayon, the 
native cellulose first dissolves to give a polydisperse 
system, and then on coagulation the more completely 
dissolved parts of the cellulose act as a cement for those 
parts which have remained in a more aggregated state. 
F. A. 


Investigation of the Diagnostic Physical Properties 
of Rayons by E. Eléd’s Method. P. H. Hermans. 
Kolloid-Z., 122, 1-5 (April 1951). 

E. Elid’s method for the layerwise scaling of rayon 
fibres, by repeated acetylation and removal of the acetate 
layers, has been applied to follow microscopically the 
variation of the physical properties of rayons from the 
exterior to the centre. For viscose rayon, a density increase 
and an orientation decrease were established from without 
to within, while an X-ray determination of degree of 
crystallinity showed no difference. In one case at least, the 
increase of density could be traced by electron- and photo- 
microscopic observations to a porous structure of the 
fibre coating. An orientation increase from without to 
within was established for cuprammonium rayon. Data 
are given for two kinds of thick cord rayon, three varieties 
of ordinary viscose rayon, and one Bemberg cupram- 
monium rayon. H.H 


Double Refraction of Artificial Fibres. G. Bozza and 
E. Bonauguri. Kolloid-Z., 122, 23-34 (April 1951). 

A mathematical investigation of the distribution of the 

index of double refraction in artificial fibres, viz. nylon 
and cuprammonium rayon, H. H. H. 


Turbidimetric Titration of Cellulose Acetate. 
J. Bischoff and V. Desreux. Bull. Soc. chim. Belg., 60, 
137-155 (Jan.-March 1951). 

Modifications of technique in the turbidimetric titration 
of polymers are described and their advantages are 
discussed. The system butanone—ethanol is found to be 
very suitable for the titration of cellulose acetate. The 
average size of the micelles is shown to remain constant 
during the course of the titration, but varies from one 
fraction to another, and the hypothesis is advanced that 
in the crude product there is a substance which stabilises 
the micelles and whose concentration varies with the 
fraction. The conversion of the turbidimetric titration 
curves to those of molecular distribution is discussed. 

H. H. H. 

Observations on the Subcuticle Membrane in Wool 
Fibres. N. Gralén, G. Lagermalm, and B. Philip; 
P. Alexander and H. Haselmann. Melliand T'extilber., 
32, 350-352 (May 1951). 

The membrane which Alexander has isolated from wool 
fibres by treatment with peracetic acid (ibid., 31, 385 
(1950) ) is shown by electron-microscopic examination to 
consist of parts of the cuticle together with the outer and 
more resistant cells of the cortex. This observation is 
discussed and a reply made by Alexander and ey af oh 
Relationships between Structure and Chemical 

a ed of Wool Fibres. P. Alexander. Kolloid- 
, 122, 8-19 (April 1951). 

ie i is " shown, that, by oxidation of the disulphide bonds 
with peracetic acid, 90% of the wool fibre can be brought 
into solution without disintegration of the main chains. 
The insoluble part is the “intermediate membrane” of 
Eléd and Zahn, and the soluble portion consists essentially 
of a-keratose of mol. wt. ~ 70,000 and y-keratose ~ 4500. 
a-Keratose gives an X-ray diagram which is typical of 
a-folding proteins, while y-keratose is in the /}-configura- 
tion. It is found that in manufactured fibres the a- -folding 
is much less stable than in the natural wool fibre, and it is 
concluded that the disulphide bond contributes sub- 
stantially to the stability of the a-folding. It is shown that 
a-keratose may be transformed into a protein which gives 
a # X-ray pattern, and in this form it is appreciably less 
soluble. By oxidation of the disulphide bond, the forma- 
tion of two cysteic acid groups is hindered by steric factors, 
and the heterocyclic imide— 


H 
i 
q 
> 
— 
f 
j 
‘ 
; 
| 
4 
¥ 


Sept. 1951 


AQ, 
NH’ \o CHR 


is formed; this is decomposed by alkali giving a sulphon- 
amide -NH-CH(COOH)-CH,-S0O,,-NH-CHR-CO-, which is 
stable towards normal protein hydrolysis, but which may 
be hydrolysed under more severe conditions. It follows 
from the present experiments that the cystine in wool is 
combined with each amino acid. 75%, of the cystine and 
70% of the tyrosine in wool do not react with hypochlorite 
and acid permanganate, although the total cystine and 
tyrosine are oxidised ‘by chlorine, a difference attributed 
to the concurrent reactions of the hypochlorite with the 
low-mol.wt, phase, y-keratose. The number of carboxy! 
groups accessible to esterification by different alcohols 
depends on the dimensions of the latter, while only 60-70%, 
of the tyrosine is accessible to fluorodinitrobenzene. A 
model is proposed for the macromolecular structure of 


wool, which accords with the theories of Astbury and 
Woods and of Eléd. H. H. H. 
PATENTS 
du Pont and N. L. 


Ras of Unripened Viscose. 
AOR. 


USP. 2,535, 044, 
2,535,045, 
USP. 2,536,014. 
Regeneration of Cellulose from Viscose. du Pont. 
B.P. 654,083. 
Smooth-surfaced filaments of high tenacity and high 
fatigue resistance and with improved resistance to soiling 
and abrasion are obtained by extruding viscose into aq. 
H,SO, containing 1-15% ZnSO, and stretching the 
resultant filaments. The viscose used must contain per 


100 g. < 1 millimole of a C,-C, luble to at 

least 0-3% in 6% aq. NaOH. cC.0.C 

Preventing Degradation of Acid - moist 
Regenerated Cellulose. American Viscose Corpn., 


W. A. Sisson, and M. M. Cruz, Jr. U.S.P. 2,538,279 
When acid-moist partly regenerated cellulose is stored 
equilibrium can be established between the rate at which 
dexanthation is completed and the rate of acid degradation, 
by keeping the goods at pH 2-5, when acid degradation is 
completely inhibited irrespective of other conditions, e.g. 
temperature and time of storing. C.0.C. 


Wet es of Cellulose Acetate. Courtaulds Ltd., 
A. Bashford, and G. Doubleday. BP. 652,844. 
Theseds of good tensile strength are obtained by 
extruding a solution of cellulose acetate into an aqueous 
bath containing > 20%, potassium acetate. W.G.C. 


Dyed and Crimped Staple Fibre. British Celanese 

Ltd. B.P.. 653,575. 

A tow of continuous filaments of an organic derivative 

of cellulose is dyed, crimped, arid then cut into + os 
fibre. c.0.C. 


Cellulose Acetate Staple Fibres. Courtaulds Ltd., 
L. A. Bashford, and G. Doubleday. B.P.. 652,845. 
Staple fibres of cellulose acetate are produced by 
extruding into an aqueous coagulating bath an aqueous 
acetic acid solution of cellulose acetate (obtained directly 
by esterification of cellulose) through one or more jets 
having at least 1500 holes, collecting the filaments to form 
a tow of substantially parallel fibres, cutting the wet tow 
into staple lengths, and drying the cut fibres in bulk. 


Insolubilising Artificial Protein Filaments. 
Ltd., W. E. Tetlow, and R. H. K. Thomson. 
B.P.. 654,513. 
Artificial protein, e.g. peanut or casein, filaments are 
relaxed after coagulation and then hardened by treating 
in formalin containing not < 240g. NaCl per litre at pH 
4-7 and not > 80°c., and then in strongly acid formalin 
containing 250-325 g. H,SO, and 370-480 g. Na,SO, per 
litre at 70-98°c. J.W.B. 
Antistatic Agents for Incorporation in Polyvinylidene 
Chloride Com tions. Dow Chemical Co., J. 8. 
Gowing, C. B. Havens, E. D. Serdynsky, and R. M. 
Wiley. U.S.P. 2,537,712. 
Incorporation into polyvinylidene chloride of 0-5—5-0% 
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by weight of a mono-n-butyl, mono-n-amyl, or monoiso- 

amyl adipate greatly reduces the formation of static. 

Cc. 0. 

———— Copolymers suitable for making 

bres. American Viscose Corpn. = D. W. Chaney. 
2,537,081. 

Sighting of Nylon. Ltd., N. Armitage, and 

J. Henderson. (VII, this page.) 

Combination of Acids and Dye Acids with Wool. 
H. Gerstner. (VIII, p. 354.) 

Bacterial Damage to Textiles and its Prevention. 
M. Nopitsch. (X, p. 355.) 

Structure and Properties of Cellulose, its Esters, 
and its Ethers. XXXII-— Conditions for the Inter- 
conversion of Native and Hydrate Cellulose. 
M. Ginzberg and Z. Rogovin. (XI, p. 356.) 


Vil— DESIZING; SCOURING; 
CARBONISING; BLEACHING 
Removal of Wool Spinning Oils by Scouring. 
M. Kehren. Melliand Textilber., 32, 394-309 (May 

1951). 

Communication No. 4 of the Technical Committee of the 
Gesamtverband der deutschen Textilveredlungsindustrie. 
Test methods are given for determining the ease of 
emulsification of spinning oils and their content of saponi- 
fiable and unsaponifiable matter, water, and free fatty 
acid. The ease with which oils may be removed from wool 
yarn or strips of fabric is determined by scouring by hand 
or in a laboratory machine. Results are given for a number 
of different types of oil and with various scouring recipes. 

F. A. 


PATENT 


Sighting of Nylon. 1.0.1. Ltd., N. A. Armitage, and 
Henderson. B.P, 653,221. 
pigments used for sighting nylon are readily 


scoured out even after steaming under pressure. C. O. C. 
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Research on the Dyeing of Synthetic Fibres. 
T. Vickerstaff. Teintex, 16, 165-171 (April 1951). 

The behaviour of direct cotton dyes is studied on cotton 
and cuprammonium and viscose rayons with respect to 
heat of dyeing, affinity at various temp., time of half 
dyeing, and degree of exhaustion. Established principles 
involved in the dyeing of nylon and Terylene are discussed. 

B. K. 
Cotton with Vat Dyes. J. A. Fowler, A. G. H. 
Michie, and T. Vickerstaff. Melliand Tezxtilber., 32, 
296-302 (April 1951). 

The application of Ibenzoylaminoanthraquinone, 1:4- 
and 1:5-dibenzoylaminoanthraquinone, flavanthrone, and 
pyranthrone in leuco form to cotton has been studied under 
controlled conditions. With dyeing times of 1-3 weeks at 
40°c. and with ion concen. of 0-15-0-30.N., adsorption iso- 
therms were plotted, whose thermodynamic evaluation led 
to the explanation of the affinities of dyes for cellulose 
fibres as the difference in the chemical potential between 
the state of the dyes in the liquor and dyes in the fibre. 
Dyeing of cellulose with vat dyes proceeds in the same 
manner as with direct dyes, involving the adsorption of 
dye anions, and the distribution of sodium ions between 
fibre and dye liquor obeys the laws of membrane 
equilibrium. The differences in dyeing behaviour between 
vat and direct dyes are based on the high electrolyte 
content of the average vat dyebath. It is concluded that 
leuco vats are not aggregated to any appreciable extent at 
40°c. in spite of the high salt concentration. B. K. 
Vat Dyeing. R. Haller. Helv. Chim. Acta, 34, 793-797 

(May 1951). 

Previous work (Melliand Tezxtilber., 6, 664 (1925); 
Cellulosechemie, 6, 189 (1925); Helv. Chim. Acta, 17, 761 
(1934) ) is continued on the phenomenon of “physical 
condensation”, and the cause of dye migration and its 
crystallisation in the lumen of the cotton fibre. For this 

purpose viscose rayon, which aequires hollow spaces 
during the spinning process, is dyed with indigo, and the 
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same phenomenon obtained as for natural cotton fibres. 
It is tentatively concluded that purely physical influences 
such as temperature and pressure are responsible for the 
phenomenon, H. H. H. 

with Acid and Direct Dyes. 
32, 307-311 


beens of Wool Dyeing 
. G. Fréhlich. Melliand Textilber., 
1951). 

A review, with 35 references to the literature, of the 
theories suggested to explain the dyeing of wool and other 
protein fibres. B. K. 
Combination of Acids and Dye Acids with Wool. 

H. Gerstner. Melliand Textilber., 32, 388-391 (May 
1951). 

A review of the literature on the mode of combination 
of acids and dye acids with wool. Support is lent to the 
views expressed by Ender and Miiller, and Valko, according 
to which a dye acid is bound to wool by a linkage 
additional to the salt link such as obtains with simple 
acids. It is suggested that this additional linkage occurs 
between the carboxyl group in wool and the azo group 
in the dye. F. A. 
Dyeing of Chrome Leather with Anionic Dyes. 

G. Otto. Melliand Tezxtilber., 32, 311-314 (April 
1951). 

Modern theories of chrome leather dyeing with acid 
and direct dyes are reviewed. Experiments are described 
comparing the uptake of acid and direct dyes by columns 
of collagen fibres, electrolyte-free chromie hydroxide, and 
chrome leather. It was found that increase in molecular 
size and number of chromophoric groups in the molecule 
of anionic dyes resulted in increase in affinity between 
dye and chrome leather. This serves to explain the 
observation that, when chrome leather is retanned with 
vegetable tannins and is subsequently dyed, with anionic 
dyes, those dyes which exhibit high affinity for pure 
chrome leather now show just as low affinity as dyes of 
low mol, wt. It is also possible to explain the effect of 
drying leather on its subsequent affinity for dyes. B. K. 

PATENTS 
Dyeing with Metallised Azo Dyes — Improved Bright- 
ness. Ciba Ltd. BP, 654,023. 

Metallised azo dyes, especially chromium complexes 
of monoazo compounds, e.g. nitro-o-aminophenol-—>2- 
naphthylaminesulphonic acid, suffer less degradation, and 
hence give brighter hues, if dyeing is conducted in presence 
of an aldehyde containing a carboxyl or sulpho group. 
Thus, in dyeing wool with 1-5°, of the chromium complex 
of 5-nitro-2-aminophenol— 2-naphthylamine-6-sulphonic 
acid, purer, yellower greens are produced if 3% of mono- 
sodium benzaldehyde-2:5-disulphonate is included in the 
E. 8. 

ing Hair, Fur, etc. with Melanin by the use of 
eck AS.P. 2,539,202. 

The material is dyed with a sede of dihydroxy - 
phenylalanine or tyrosine, preferably in presence of 
oxidase or tyrosinase, and then dried and oxidised. 

cC.0.C. 
y-Valerolactone and )-Butyrolactone, as Assistants 
in Dyeing Acetate Rayon, Vinyl Resin Fibres, 
etc. Monsanto Chemical Co., 8. U. Shorey, and G. W. 
Wright. U.S.P. 2,535,098. 

Cellulose esters and ethers, synthetic resin fibres, ete. 
can be continuously dyed by passing them through a bath 
of 5-35°, (by vol.) aq. y-valerolactone or y-butyrolactone 
at 20-45°c. containing in suspension a dye having affinity 
for the fibre. The material must be washed off within 
50 sec. of entering the dye liquor, the higher the proportion 
of lactone in the liquor the shorter being this interval. 
The dye does not exhaust from the liquor, which merely 
needs keeping to level. c. 0. C. 
Dyeing Vinyl and Vinylidene Resins with Acid and 

Direct Dyes dissolved in Glycol Ethers and 
Esters. American Viscose Corpn. and J. A. Woodruff. 
U.S.P. 2,537,177. 

The material is dyed below its shrinking temperature 
with an acid or direct dye dissolved in the anhydrous 
monoethyi, monomethyl, or monobenzyl ether of ethylene 
glycol, the monomethyl or monoethyl ether of diethylene 
glycol, or diethylene glyco! monoacetate, and then washed 
off in water. c. 0. C, 
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IX— PRINTING 
PATENTS 

Printing Pastes. Girdler Corpn. B.P, 653,244. 

Modification of B.P. 649,324 (3.s8.p.c., 67, 197 (May 
1951) ). An aqueous slurry of the ingredients is con- 
tinuously fed through a zone where uniform and simul- 
taneous heating of all portions of the slurry present in the 
zone is effected. The slurry is heated to that temperature 
at which its state of disorganisation is such that maximum 
viscosity of the starch is obtained. The paste is then passed 
to a cooling zone, where it is rapidly cooled to below cook- 
ing temperature so as to maintain the state of disorganisa- 
tion obtained in the heating zone. This gives a paste of 
desired body with the use of much less starch than has 
hitherto been required. ©. 0. C, 


Printing Textiles by use of Light-sensitive Diazo 
Salts. General Aniline & Film Corpn. and 8. C. 
Slifkin. U.S.P. 2,537,097. 

Prints of excellent gradation and density are produced 

on all types of textiles by impregnating them with a 

mixture of (1) a diazonium compound of an aromatic 

amine which is decomposed by light to yield a non- 
coupling compound, (2) a compound which couples in 
alkaline medium, (3) a precoupling preventive, and 

(4) ZnCl; exposing light through a negative; and then 

developing in alkali. c.0.C. 


Photographically Producing Multicoloured Designs 
on Cloth, Paper, etc. Calico Printers’ Assoen. Ltd., 
F. Isherwood, and W. 8. Miller. B.P. 653,698. 
A multicolour design is produced on cloth, paper, or 
other sheet material by treating it with a composition 
which forms a dye on exposure to light, treating with a 
desensitiser, and then applying another light-sensitive 
coating, this cycle of operations being repeated for each 
colour required. The whole process is completed before 
the material is washed and while it is held so that no 
alterations in dimension can occur. Preferably all the 
light-sensitive compositions used contain a desensitiser for 
the previously applied composition. If desired the last 
composition applied comprises an alkali-metal chromate 
which on exposure to light in presence of an alkali and a 
reducing agent forms a mordant, which is dyed after the 
material has been washed. Cc. 0. C. 


Silk Screen Printing on Metal using Paints or Inks 
containing Synthetic Resins. N. L. Cowling and 
A. W. Woolven. B.P., 653,842. 
The inks used consist of pigments dispersed in a urea— 
or melamine—formaldehyde resin plasticised with an alkyd 
resin. The background colour is first painted on and then 
stoved until hardened; one colour of the design is then 
printed on and stoved, after which another colour of the 
design is applied and stoved, this process being repeated 
until the whole of the multicolour design is applied. Finally 
a coating of the same ink but not containing a pigment is 
applied and stoved. The printed metal can be bent or 
struck without rupture of the printed surface. C.O.C. 


Figured Effects on Cellulosic Textiles. J. M. 
Fussenegger, A. Fussenegger, H. Fussenegger, 
J. Fussenegger, 8. Ginzel, A. Rhomberg, and 
H. Wiihrer. 653,446. 
The fabric is printed with a resist made up of an aqueous 
emulsion of hydrocarbons, glycerides, waxes or higher 
fatty acids, a thickening agent which is removed by 
washing, and a pigment and/or metal salt which forms a 
pigment by hydrolytic dissociation or thermal decom- 
position. It is then dried and/or steamed, and finally 
parchmentised with sulphuric acid. c.0.C. 


Photographic Imbibition bag] Printing Process. 
Eastman Kodak Co. and W. J. Weyerts. 
U.S.P. 2,537,924. 
Contrast in imbibition dye printing is controlled, 
particularly at low pH, by adding to the dyebath aryl- 
sulphonic acids having a 0-40 alkyl substituent or their 
salts, which compete with the dye when incorporated into 
a matrix for transfer to the imbibition dye printing blank. 
Cc. 0. 

roduced by use of a Devel 
containing Two N-Substituted Diaminometanilic 
Acids. General Aniline & Film Corpn. and R. C. 
Gunther. U.S.P. 2,537,460, 
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Sensitised Multicolour Screen. 
Société Anonyme Mondiacolor and G. E. Chevalier. 


654,504. 

Colour-photographic Reproduction Processes 
employing Dyed Reliefs. Kodak Ltd. and D. C. 
Gresham. B.P. 654,164. 


Colour Photography. Ilford Ltd. and R. R. Robinson. 
B.P. 654,124. 
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Bacterial Damage to Textiles and its Prevention. 


M. Nopitsch. Melliand Teztilber., 32, 344-346 (May 
1951). 

Cotton yarns were incubated in solutions containing a 
pure culture of Bacillus mesentericus. The resulting 
damage to the fibres, which was evaluated by an abrasion 
test, was found to be small, and did not vary appreciably 
over the pH range 5-0-8-5. Neither was the damage 
reduced appreciably by prior treatment of the cotton with 
chromium salts or antiseptics. It was concluded that the 
slight damage was caused by hydrolysis during the pro- 
longed incubation and that Bacillus mesentericus has no 
action on cotton. Similar results were obtained with 
linen, hemp, and viscose, cuprammonium, and acetate 
rayon F. A. 


Oxidising 
Influence of the Morphology on the Rate of 
P. Alexander, D. Gough, and R. F. 
Hudson. Biochem. J., 48, 20-27 (Jan. 1951). 

The rate of reaction of wool with aqueous chlorine 
solutions is constant in the pH range 2-7 but decreases 
rapidly in the range 8-11. The change in composition of 
the solution from hypochlorous acid to hypochlorite ions 
runs parallel with this decrease in rate. The rate-deter- 
mining process of the reaction of wool with oxidising 
agents in acid solution is the diffusion of molecules through 
the fibre to reaction sites, followed by rapid reaction. In 
alkaline solution, however, the rate-determining stage is 
neither diffusion through the fibre nor the actual oxidation 
process but can be interpreted in terms of diffusion across 
a surface barrier. Recent morphological researches on 
wool fibres have established the existence of two mem- 
branes, one external to the scales (epicuticle) whilst the 
other forms part of the cuticle (subcuticle). It is shown 
that the former does not affect the rate of diffusion of the 
hypochlorite ion, whereas in alkaline solution the 
negatively charged subcuticle retards the penetration of 
anions, so that diffusion through this membrane deter- 
mines the overall rate of reaction. F.F.E 


Formation by Formaldehyde of a_ Cross-link 
between Lysine and T in Wool. 
ry Alexander, D. Carter, and K. G. Johnson, Biochem. 

J., 48, 435-441 (April 1951). 

Wool combines irreversibly with formaldehyde at low 
concentrations in neutral solution at 60°c. with a resultant 
weight increase of about 0-5°%. The formaldehyde-treated 
wool has an increased resistance to alkali, an increased 
strength, and a decreased supercontraction in boiling 
sodium bisulphite. These effects are reversed by hot 
solutions of pH < 3, but not by treatment in alkaline 
solutions. The tyrosine content falls, whereas the cystine 
content remains unchanged. If the wool is first acetylated, 
it does not react with formaldehyde, but oxidation of the 
cystine linkages or esterification of the carboxy! groups 
does not inhibit the reaction. It is concluded that formalde- 
hyde forms cross-linkages between the phenyl groups of 
tyrosine and ¢-amino groups of lysine. These are broken 
by acid without liberation of the formaldehyde, which 
remains in the wool as hydroxymethyltyrosine. F. E. 
Esterification of the Carboxyl Groups in Wool. 

P. Alexander, D. Carter, C. Earland, and O. E. Ford. 
Biochem. J., 48, 629-637 (May 1951). 

_ The carboxyl groups in wool can be esterified by reaction 

with alcohols in the presence of acids acting as catalysts. 

The esterification results in a decrease in acid-combining 

capacity of the wool, ani measurement of this enables the 

course of the reaction to be followed. The rate of esterifica- 
tion increases with increase of hydrogen ion concentration 
and of temperature and decreases with increase in the 
amount of water in the reaction system. The degree of 
esterification decreases as the molecular weight of the 


Agents with Wool. Ul— . 
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alcohol increases. The ester groups are saponified in 1 hr. 
in 0-1 x-NaOH at room temperature but not by distilled 
water at 100°c, The rate of saponification does not depend 
on the alcohol used for esterification. 

Of a number of epoxides only epichlorohydrin was 
effective in esterifying more than 10°, of the carboxyl 
groups, the optimum pH for the reaction being 5-7. 
reaction is accompanied by a large increase (9-10°,) in the 
weight of the wool, and this indicates that extensive 
reaction with groups other than carboxy! also occurs. 
Since wool treated with epichlorohydrin can no longer be 
given @ permanent set, it is suggested that this reaction 
must involve the amino groups. 

The esterified wool has an increased affinity for acid 
dyes in neutral solution and a decreased affinity for basic 
dyes at all pH values. The fastness to washing of acid dyes 
on esterified wool is greater than on untreated wool. These 
changes are in accordance with current views on the 
mechanism of the absorption of acid dyes by wool 
(Alexander and Kitchener, Teast. Research J., 20, 203 
(1950) ). 

It is shown that the combination of acids with wool 
can be accelerated by efficient agitation and that 
equilibrium can be established in a few minutes. F, F. E. 


Work of E. Eléd on the Weighting of Silk. F. Vogel. 
Melliand Textilber., 32, 376-377 (May 1951). 


PATENTS 


Textile Fabrics containing Alkali-soluble Fibres. 
LC.1. Ltd., J. C. Somerville, and J. E. L. Thomas. 
B.P., 653,529. 
Fabrics are prepared containing a component which is 
insoluble, and yarn which is wholly or partly soluble, in 
weak alkali, the soluble component consisting of an 
aluminium salt of a cellulose aliphatic hydroxy acid. 
Subsequent treatment in weak alkali lightens the fabric 
and gives an open texture. In one example wool is spun 
to extremely fine worsted yarn (3 parts by wt.) and doubled 
with a continuous-filament yarn of Al carboxymethyl 
cellulose (1). A fabric is woven and treated with 1% 
ammonium hydroxide at 18°c, for 5 min., which dissolves 
out the Al carboxymethyl! cellulose and gives a v 
lightweight fabric. J.W.B. 


Heat Setting. Fair Lawn Finishing Co. B.P. 653,455. 
Nylon cloth is passed in open width at 36-144 yd./min. 
through a machine, where it is treated for 1-10 sec. by a 
current of air at 300-500°r. and 400 ft./min. and then 
immediately cooled. c. 0. 


Resin Treatment of Cellulosic Textiles. American 
Cyanamid Co. and L. A. Fluck, Jr. U.S.P. 2,536,050. 
Cellulosic textiles are given better resistance to creasing 
and wrinkling without loss in tensile strength by impreg- 
nating them with a melamine—formaldehyde precondensate 
(1 part) and a film-forming water-soluble thermoplastic 
lymer or copolymer of a lower alkyl acrylate (1-3), so 
that on drying they increase 10-30°, in weight, and then 
heat-curing. The process is particularly applicable to 
mercerised cotton. c. 0. C, 


Tracing Cloth. Monsanto Chemical Co. and H. Wood, Jr. 
U.S.P. 2,537,111. 
The base fabric is impregnated with an organic-solvent 
solution containing (1) a copolymer of a compound of 
formula R-CH:CH, (R = subst. or unsubst. phenyl) with 
a secondary C,-C,, Alk half ester of an ethylene-af- 
dicarboxylic acid and (2) a minor proportion of polyvinyl- 
butyral. It is then dried and hot-calendered to glaze it. 
The product can be used as a non-sensitised tracing cloth, 
but is particularly suitable for coating with a photographic 
emulsion, as it can be subjected to aqueous processing 
without use of an additional water-resistant coating. 


0. 
Finishing Fabrics with Water-insoluble Vinyl Resins. 
Monsanto Chemical Co. 654,077. 


Increase in resistance to wear, laundering, and dry 
cleaning as well as increased fullnes and stiffness are 
obtained by impregnating the fabric with 1-24-10-0% by 
weight of a dispersed negatively charged unagglomerated 
water-insoluble viny! resin. The dispersion used must be 
free from other resins and film-forming materials and from 
cationic surface-active agents, and must have a solids 
content of 1-92-10-0°, by weight. Cc. 0. 
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Resin-treatment of Endless Felts. Orr Felt & Blanket 
Co. 654,079. 
The life of papermakers’ and other endless felts can be 
greatly increased by impregnating them with an aqueous 
solution of a synthetic resin and then heat- pers Suitable 
machinery is described. 0. Cy 
Waterproofing Paper Textile Fabrics. seta hogue- 
Plymouth Mills Corpn. and J. J. Petroske. 
U.S.P. 2,536,656. 
A combined waterproof and lacquered finish is obtained 
by brush-coating a wax-—aluminium acetate emulsion on 
one side of the fabric, brushing both sides, drying before 
the fabric is completely impregnated, spraying the 
untreated side with lacquer under pressure, and allowing 
the lacquer to dry and form a flexible, transparent, glossy 
coating. c.0.C. 
Coated Sheet Materials for making Heat-cured 
Laminates. N. V. De Bataafsche Petroleum M.-S. 
and D. W. Elam. B.P. 654,475. 
Sheets of fibrous material are treated with a mixture of 
an organic ester of eellulose and a partial polymer of an 
organic polyearboxylice acid completely esterified with an 
unsaturated alcohol, They are then formed into laminates 
by heat-bonding so as further to polymerise the partial 
polymers present, 
ted Felt. Underfelts Ltd. and A. Kemp. 
B.P.. 653,461. 
A backing of hessian or other open-weave material is 
attached to one surface of each of two layers of felt, and 
the non-backed felt surfaces are then coated with a mixture 
of rubber latex and an adhesive. These surfaces are firmly 
pressed together, the hessian is stripped off, and the felt 
is dried out to give a firm composite layer. J.W.B. 
Bonding Artificial Fibres. to Rubber. B.B. Chemical 
Co. Ltd. and T. C. Morris. B.P., 653,569. 
Artificial fibres, e.g. viscose rayon or nylon, bond much 
more readily to rubber if they are first coated or impreg- 
nated with a permanently fusible, permanently soluble 
dihydroxybenzene—aldehyde resin. The effect of the treat- 
mént persists for a long time. C.0. C: 
Adhesive Coated Fabrics. Johnson & Johnson (Great 
Britain) Ltd. B.P., 653,921. 
The backing fabric is coated on one side with a normally 
tacky, pressure-sensitive adhesive, e.g. polyisobutylene, 
and on the other side with an elastomer incompatible with 
the first coating, e.g. a butadiene—acrylonitrile copolymer. 
O. C. 
Coated Non-woven Fabric. Henry H. Frede & Co. Inc. 
B.P.. 653,680. 
A sheet of randomly distributed unwoven fibres is coated 
on both sides. The coating on at least one side consists of 
polyethylene glycol of mol. wt. 1000-2000 (25-65 parts) 
and a styrene—maleic anhydride interpolymer (75-35 parts) 
and has to be heated to 250-450°r. It is applied preferably 
as a 0-5-10-0°%, aq. soln. The product is highly absorptive, 
very flexible, and exe eedingly soft and smooth. Even when 
wet it resists ordinary tearing stresses. Cc. 0. 
Coating an Inorganic Fabric with Polytetrafiuoro- 
ethylene. du Pont and P. F. ae 
}.S.P. 2,539,329. 
Glaas, ashestos, or metal woven diac is thickly coated 
with an aqueous suspension of polytetrafluoroethylene and 
then dried. It is rolled or friction-calendered on unheated 
or moderately heated rollers, and then heated to at least 
the fusion temperature of the polymer. The coating is free 
from “mud cracks’ (microscopic cracks due to shrinkage 
of the polymer) or surface checking. c. 0. C. 
Cause of Damage to Natural Fibres by Micro- 
organisms—I. W. Wegener and R. Questel. (VI, 
p. 352.) 
Sulphur Chloride Reactions in relation to the Rubber 
Industry. C.E. Webb. (XIII, this page.) 


XI— PAPER AND OTHER CELLULOSIC 
PRODUCTS 
Structure and Properties of Cellulose, its Esters, and 
its Ethers. XXXII— Conditions for the Inter- 
conversion of Native and Hydrate Cellulose. 
M. Ginzberg and Z. Rogovin. J.Gen. Chem.(U.S.S.R.), 
21, 933-939 (May 1951). 


Hydrate cellulose, formed by the regeneration of 
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XIV— ANALYSIS; ete. J.8.D.0. 67 


cellulose that has been swelled or dissolved by an aqueous 
alkaline medium, differs from native cellulose both in 
structure, as evidenced by the X-ray diffraction pattern, 
and also in physicochemical properties, such as hygro- 

scopicity, dyeability, and susceptibility to hydrolysis by 
acids. All these properties were examined for various 
preparations of cellulose, and it was found that structural 
and physicochemical properties cannot always be corre- 

lated in this way. Thus, if cotton cellulose is regenerated 
from the trisodium deriv. formed by the action of metallic 
sodium dissolved in liquid ammonia, the product has the. 
hydrate-cellulose structure, but in physicochemical proper- 
ties is intermediate between native and typical hydrate 
cellulose (mercerised cotton). On the other hand, if mer- 
cerised cotton is heated to 230°c. in glycerol, its structure 
changes to that of native cellulose, but its physicochemical 
properties are not appreciably affected. _ A. E. 8S. 


XII— LEATHER; FURS; OTHER PROTEIN 
MATERIALS 


Leather with Anionic Dyes. 


of Chrome 
G. Otto. (VIII, p. 354.) 


XII— RUBBER; RESINS; PLASTICS 


' Chemical Constitution of the Rubber Molecule. 


8. 8. Pickles. Trans. Inst. Rubber Ind., 27, 148-165 
(June 1951). 

A historical review of work on the constitution of rubber, 
with 51 references. cC.0.C, 
Sulphur Chloride in relation to the 

Rubber Industry. ©. E. Webb. Trans. Inst. Rubber 
Ind., 27, 179-191 (June 1951). 

The reaction between sulphur chloride and water and 
its consequences in cold-cure vulcanising are discussed. 
This is followed by an account of work on the reaction 
between sulphur chloride and rubber, with emphasis on the 
conditions favouring intermolecular and intramolecular 
reactions. Examples are given of factors accelerating 
deterioration of rubber vuleanised with sulphur chloride. 
Finally some miscellaneous reactions of sulphur chloride 
in relation to the rubber industry are discussed. 28 
references. Cc. 0. C. 
Polymers and Copolymers— Coating Compositions. 

Monsanto Chemical Co. and G. R. Barrett. (ITI, 
p. 348.) 


XIV— ANALYSIS; TESTING; APPARATUS 
Differentiation of Ripe and Unripe or Dead Cotton 
P. A. Koch. Textil-Rund., 6, 169 175 (April 1951). 
Morphology of Regenerated Cellulose Fibres. J. M. 
reston and G. D. Joshi. Kolloid-Z., 122, 6-8 (April 
1951). 

A brief literature survey of the subject is first given; 
there are 30 references. Experiments are then reported in 
order to establish a suitable microscopic technique for the 
exact behaviour of the various fibre cross-sections, in view 
of the similarities between viscose and cellulose acetate 
fibres, and the differences between viscose and cupram- 
monium fibres. For this purpose the fibre cross-section is 
dyed with Sky Blue FF (C.J. 518), and a part of the 
coloured section then decolorised with cold 12%, pyridine 
to afford a better contrast. H. H, H. 
Papyrographic Analysis of Polyamides and Poly- 

urethan. H. Zahn and Wolf. Melliand Textilber., 
32, 317-321 (April 1951). 

Nylon 66 and 610, Perlon L and U, and mixed con- 
densates of caprolactam with 5%, of adipic dcid—hexa- 
methylenediamine are differentiated by hydrolysis with 
hydrochloric acid. The products of hydrolysis, viz. 
hexamethylenediamine, e-aminocaproic acid, adipic 
acid, and sebacie acid, are identified by papyrographic 
(paper-chromatographic) analysis. A mixture of sec.- 
butanol, formic acid, and water is employed for separating 
bases and amino acids, and dicarboxylic acids are separated 
by means of a mixture of isobutanol, glycol, and conc. 

B. K 


ammonia. 
bidimetric Titration of Cellulose Acetate. 
J. Bischoff and V. Desreux. (VI, p. 352.) 
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These colours can be used on 

practically every type of fabric — natural, 

synthetic or mixed —by widely differing methods of 

application, yet without alteration of technique. Use of 

Aridye colours minimises errors in colour shop formula- 

tions, and faults on the machine can be seen immediately 

and corrected. The most simply prepared fast colours 

on the market, Aridye colours can, if required, be used 
alongside other types of dyestuffs. 


NO BOILING OR COOKING UP OF GUMS OR STARCHES 
NO STRAINING OF COLOURS 

NO AGEING OR SOAPING 

NO WASHING OFF 

NO DEVELOPING 

NO EFFLUENT PROBLEMS 


Just Print and Dry ! 


Manufactured by 


TENNANTS TEXTILE COLOURS LIMITED noav, nevrasr 


Area Distributors 
LONDON, SOUTH OF ENGLAND AND MIDLANDS. Barter Trading Corporation Ltd., 14, Waterloo Place, 
LONDON, S.W.1. 

NORTH OF ENGLAND AND WALES. Tennants (Lancashire) Ltd., 1, Booth Street, MANCHESTER 2. 
SCOTLAND. Charles Tennant & Co. Ltd., Glenconner Works, North Hillington, GLASGOW, S.W.2. 
NORTHERN IRELAND. Charles Tennant & Co. (NI) Lid., 94, Royal Avenue, BELFAST. 
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Enclosed 

- Pear shaped 

Loose Wool 

Dyeing 

Machine LABOUR 


This machine has high productive capacity, with 

large saving in labour and fuel. Large even flow 

ensures level dyeing and excellent penetration. 

Being all Stainless Steel, the machine is suitable 
for all types of colours 


Send for Catalogue PS/510 


~ BOWMAN LANE LEEDS 10 ENGLAND 
Telephone Leeds 21978 
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FORTHCOMING MEETINGS OF THE SOCIETY— continued 


SCOTTISH SECTION MANCHESTER JUNIOR BRANCH 
All meetings at 7 p.m., St. Enoch Hotel, Glasgow All meetings commence at 6.30 p.m. 
1951 1951 
Tuesda Dr. G. T. Douglas. The Dyei ‘ » Friday Two papers by (a2) Dr. W. Shaw of the 
oth Oct, id and ‘Ardil’|Cell Unions ne 26th Oct. Calico Printers’ Association Ltd.; (6) Mr. 
Sutton of T. E. Marchington & Co. Ltd. 


‘Tuesday J. G. Evans, -» M.Sc.Tech. Some Cellulose Acetate and Vat Dyes. Reynold’s 
30th Oct. Aspects of Synthetic Fibres Hall, College of Technology, Manchester 

Tuesday Professor J. B. Speakman, D.Sc., F.R.I.C., Wednesday Visit to Standfast Ltd., Lancaster. For 
13th Nov. F.T.I. Details later 7th Nov. details contact the Secretary, Manchester 


Junior Branch 


Tuesday J. Boulton, Esq., M.Sc.Tech., F.R.I1.C., 
llth Dec. —‘F.T.I. Rayon Staple: A Dyeing "Miscellany Friday Two short papers by post graduate research 
16th Nov. students of the College of Technology. Titles 

and lecturers to be given later. Gas Show- 

rooms, Manchester 


BRADFORD JUNIOR BRANCH 
Frida S. Burgess, Esq. and H. Hampson, Esq. 
All meetings held aks ae Technical College llth Jan. Application of Vat Dyestuffs to Viscose Rayon 
— tee Packages. Reynold’s Hall, College of Tech- 
F Miss Esmee Smith (Wm. Smith & Co. Ltd plinth MRTG 
rida iss mi m. Smith . Ltd.) 
; ; Frida Lecturer from the Bleachers’ Association Ltd* 
14th Mar, Name later. Progress in Textile Bleaching: 
Wednesday Visit to Courtaulds Limited, Westcroft Mill, Reynold’s Hall, College of Technology, 
3lst Oct. Bradford _ Manchester 
Thursday Evenine. (1) Ni Velvet (Lister 
15th Nov. & Co. Ltd.) (further later) 
Monday G. H. Lister (Sandoz Products Ltd.) RID’ 
10th Dec. Tectile Auxiliaries in Relation to the Textile 
Industry All meetings held at the Great Northern Victoria Hotel, 
Bradford, at 7.15 p.m. unless otherwise stated 
1952 1951 
Monday Dr. C. S. Whewell (Leeds University) The : 

Thursday Dr. F. Happey (Head of Dept. of Textile 
8th Nov. Industries, Technical College, Bradford). 
Thaweday Tue Juntor BraNcH Dance at the Queen’s Synthetic and Natural Polypeptides 
Thursday C. C. Wilcock, Esq., F.T.L, A.R.T.C., and 
Wednesday J. A. Hepworth, Esq., B.Sc., A.T.I. (Shell 22nd Nov. R. A. McFarlane, Esq. (Courtaulds Ltd.) 
5th March Chemicals Ltd.) Petroleum Derived Chemicals Some Comments on the Winch Dyeing of 

in the Textile Industry Rayon Fabrics 


Saturday _—_ Visit to Wool Industries Research Association, Tuesday Professor W. Bradley. Title later. 


8th March Torridon 27th Nov. Metropole Hotel. Leeds 
Tuesday E.E.T ., B.Sc., A.R.I.C. (Courtaulds Thursday Dr. Ltd.). The Dyeing 
25th March Ltd.) Rayon hDec. of ‘Ardil’ and ‘Ardil’ Cellulose Unions 


and Seaple Manufacture 


There will be a visit to Salts (Saltaire) Ltd., the date of 
which has not yet been fixed. 


Lapres’ EVENING 


Patents — Designs — Trade Marks 
W. P. THOMPSON & CO 


CHARTERED PATENT AGENTS 
5® LINCOLN’S INN FIELDS 12 CHURCH 
LONDON WC 2 LIVERPOOL 1 
Holborn 2174 Roya! 3172 


| 
J 
| 
1952 
18th Jan. 


1 
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IMPORTERS FROM 
GERMANY 


Naphtols Bases _ Salts 
Rapid-Fast-Colours 
Rapidogens Rapidazols etc 
Stable Solubilized Vat Range 
Vat Dyestuffs Pigments etc 


AUXILIARIES 


FULL PARTICULARS FROM 


BERNARD KEEGAN LIMITED 


164 GARNETT STREET BRADFORD 
Telephone 26717 (3 lines) Telegrams CHEMDYE BRADFORD 


ESTABLISHED 1877 


We have been Manufacturing 


DYESTUFFS 


for more than Seventy Years! 


Why not avail yourself of our long 
experience—it is freely at 


your disposal ? 


HOUNSLOW MIDDLESEX 


Sept. 1961 
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Replies may be addressed “Box —, 
BraprorD, Yorks., where all communications 
should be addressed. 


The Publications Committee is prepared to receive 
or Misce_tansous Irems for insertion on this 
gratis te individual members, but must not exceed twenty- 
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SITUATIONS VACANT AND WANTED, Etc. 
and Colourists,”” Oczan CHampers, 32-34 PICccADILLY, 


of the Journal. 


these Advertisements, which are treated in strict confidence, 


to SITUATIONS VACANT, SITUATIONS 
of Situations Wanted are 


words in length. 


whine | nee omy to Advertisements in the Journal should be addressed to the General Secretary, The Society of 
Dyers mony Braprorp, Yorks. 


32-34 
SITUATIONS VACANT 


(AOLOUR ¢ CHEMIST vith ‘good experience in roller or screen or screen 


Situations Vacant— continued 


ANAGER required for ~~ and Intermediates Department 
hed Lon. London firm representing important Continental 
manufacturers. Applicant should be fully experienced in sale of 
Dyestuffs to U.K. consumers, and to U.K. firms selling abroad. Write 
Box J.W. Press (Advertising) Ltd., 47 West 


inting 
juired as assistant to manager of progressive screen of old-establis' 
Reply giving details ‘of age, eri 
salary req uired to Box V524 
LA ARGE Dyestuff Manufact Manchester area urgently require Street, Harrow, 
duat with or without ex , for tech- 
cellent prospects 


nical service work in the dyehouse —— 
and stall pension scheme. Reply Box V. 
PPLICATIONS are invited from suitable Fz for the ae hd of 
mensem. 


DIRECTOR in the Grade of Rs.2000-100-2500 per 
being a position of = responsibility = not only a man on 


highest < of | 
rsonality of inspiring ership. As head of oh the unttete he will 
be responsible for - administration, research and public relations 
with Sovernment, and Scientific Institutions. A certain 
background of exile nok is preferable but not essential. 
per prevailing rw a bur iow at prefe rates. cations 
with full particulars should reach the Himedabad 


Aahad 


SITUATIONS WANTED 


MEMBER, Dyeing and Textile on Diploma, Full Tech- 
nological “9 in Dyeing of Textiles; yearly experience in 
dyehouse, sound knowledge of laboratory work, seeks 
home or abroad x W529 
EMBER (24) seeks employment as assistant to manager or any 

gressive appointment. Some experience in 
ma in Textile Industries, Leeds University Box W530 


MAXAGER— Aged 40 years, om change. 20 years’ experience 
eing nishing cotton and rayon piece ee with 
well-known im F Full technical qualifications. x W531 


Dip 


Textile Industry's Research Association, Post Box No. 170, Ah 
India, not later than 3ist October 1951. 


WORKS CHEMIST preferably with ex of A 
Dyestuffs, required old-established Company. Ap 
ving age, q@ should be addressed 
he Managing aaa the Yorkshire Dyeware & Chemical Co. 


Limited, ‘Leeds 10. 

A,we-known of Dyers and Finishers invite 

the posi of Mi Manager of their screen ting 

must not be efficiently technically 

cauippes. but must be capable of and orga the whole 
partment. 


The aalary offered will be such bm to attract a competent 
man, and suitable accommodation will be 
will be treated with the utmost con Misected in 
first instance to—Box V532. 


THE HOSIERY AND ALLIED TRADES RESEARCH 
ASSOCIATION 


House, 4 First Avenue, Sherwood Rise, Nottingham 
TY O Chemists are required for research on problems relating to the 

dyeing and finishing of knitted products. An honours degree in 
chemistry is essential and textile experience would be considered an 
additional advantage. The posts are open to both men and women. 

The will work in the A jation’s laboratori 


in Nottingh ey offered is £670, but an ap ble 
higher commencing salary will be paid for outstanding q — 


and/or a. > Both posts are progressive and carry 


the F.8.5 

Forms of a: pplication, which should be aeeent t d 
9th October, 1951, may be obtained from the Secretary, Mr. N. 
Cooper, at the above ad who will also be willing to supply additional 
information concerning the posts. 


MISCELLANEOUS 


‘ON SALE IN ULSTER 


ONE combined Skim and Back Starching Machine prising steam 
witge team pressure 
30 Ib. P.8.1. 5 Copper cylinders 566)" on face x 28° are mounted 
on vertical trees with patent dollheads suitable for 10 Ib. P.S.1. This 
machine is complete with Mather & Piatt Filling Machine and driven 
by electric motor (not included) with inverted tooth reduction a 
and internal expanding clutches, cone pulleys and sb 


nafting. 
Apply Box 


yu proprietors of British patents No. 598,985 for “Improvements 

in or oming to the Manufacture of Azo Dyestuffs’, No. 602,104 for 

“Acylacetyla’ Derivatives of Aryl Amines”, No. 602, 347 for “Improve- 

in and relating to * and No. 596,260 for 

fi Coloured Discharges on Dyed Fabrics 

‘co prepared to enter into ne a for the 

SALE of the patents or for the grant of a LICENCE thereunder. 

Enquiries to be ad to Carpmaels & Ransford, 2 Southampton 
Buildings, Chancery Lane, London W.C.2 


WASTED— A Smith's Rotary Drum, capacity approx. 200 Ib. A 
three bed press for ladies’ hosiery approx. 74 in, x 42 in. Both 
must be in good condition, preferably ted in Northern Ireland. 

plies to Box M533 


"TRANSLATION any Russian article abstracted in the 
Journal. Apply tubbs, “Ashbourne”, cliffe Road, 


ANTED— Oopy of bound volume on Sympostum on 


Address Box Mass 


Archer, G, of to Flat 3, 20 Bermers Street, Peterson 


Backhouse, br = formerly of Leeds, to “Rockleigh”, Park Road, 

formerly of London, to Seaden, Easton Bavents, 
Southw Suffol 

of Wisden, to 96 St. Rosé, Wibsey, 


Carlene, Dr. P. formerly of Wilmslow, to c/o Fibres Technical 
Service and - Dept., Plastics Division, LC.1. Ltd., 
The Hall, Welwyn, 


Catlow, J., formerly of Manchester, to 18 Alma Road, Heaton Moor, 


Stock; ort 
Costandls P., formerly of Manchester, to c/o River Textile Ltd., 
P.O. Box 306, Paarl, Cape Province, ith 


Fergus », sai of North Carolina, to P.O. Box 106, Altavista, 
eae M., formerly of Eglantine Gardens, to 9 Rosemary Park, 
nae So , formerly of 261 Hyde Park Road, to 32 Kelso Road, 
Meee, S formerly of 31 Dryden Street, to 55 Cranmer Street, 


McWhienew Mt . formerly of Holme Lane, to “Stone Haw”, Church 
Road, Sutton -in-Craven, near Keighley 


MEMBERS’ CHANGES OF ADDRESS 


~ E., Congleton, to Gleddenhurst, Coppice Road, 
oynton, 
ee formerly of West- Bowling, to 20 Welwyn Avenue, Wrose, 


no formerly of Leeds 10, to 29 Church Road, Arley, near 

ven 

Rankin, J., formerly of Bolton, to 30 Moorside Road, leshi 
Bradford 


Richardson, G. G., formerly of London E.14, to c/o Nathan Cohen & 
Sons Ltd., Peak Works, Alfred's Way, By Pass Road, Barking, 


x 
Schewitz, D., formerly of Boom Street, to Box 10, Bei 
, F., formerly of New York, to c/o Ciba Co. Ltd., 1235 McGill 
Avenue, on , Quebec, Ca: 
formerly of 21 Grove Lane, to c/o Dyeing & Colour 
partment, Leeds U Inivereity. 
bramaniam, ‘ormerly /18 to 50/5 
Place, Haveloc ‘olombo, Ceylon 
coma of 33 Lenham Road, to 10 Milton Avenue, 


utton, 
of Glasgow 5.W.1, to 22 Merryton Avenue, Giffnock, 


Winkler, A., formerly of Leeds, to 231 Yews Hill 
a y Road, Lockwood, 


Smyth, 
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A BATTERY OF 
KESTNERS 
GLANDLESS 

ACID PUMPS 


FOR ALL HIGHLY 
CORROSIVE LIQUIDS 


No packing gland, bearing or frictional 
surfaces in contact with acid. Ideal for 
continuous process —automatic without float 
control or switching. 


Constructed in erosion and corrosion resisting 
materials, including Silicon Iron, Keebush, 
Regulus Metal, giving long trouble-free life. 


Write for Leaflets No. 269B and 251, to 


Kestner S Chemical Engineers 


5 GROSVENOR GARDENS LONDON 


FLUID woot wax: atconots 


Under the brand name ‘‘HEMBROL"’ we are now able to offer this materia! consisting 
- of the mixed liquid alcohols fraction derived from our ‘‘Hartolan’’ Wool Wax Alcohols. 
Reference has recently been made (1) to its potential use as an additive in mineral oil 
aqees wool oils. Pilot pent quantities are available at the moment. 


Applied Chemistry— 1951, 1, 254. 


CRODA LIMITED 


\enopa House - $NAITH-GOOLE-YORKS 
SNAITH (three lines) ALSO. AT LONDON. MANCHESTER: 


- 
¥ 
< Sept. 1951 
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W S 9 SCIENTIFIC & TECHNICAL 
BOOKSELLERS 
Any book on the General and Technical Sciences supplied from stock or obtained to order. 
Catalogues on request. Please state interests. 


LENDING LIBRARY « Scientific and Technical 


ANNUAL SUBSCRIPTION FROM ONE GUINEA PROSPECTUS FREE ON APPLICATION 
SECOND-HAND DEPARTMENT stack, of recent editions of scientific and technical 
140 Gower Street WCI 


H K LEWIS & Co Ltd 136 Gower Street London WC! 


Business hours — 9 a.m. to 5 p.m. Saturdays to ! p.m. 


Telephone EUSton 4282 (7 lines) GED 


AS USED IN THE PRINCIPAL BLEACHERIES OF THE WORLD 
SHADING BLUES 1 CLOTH SOFTENERS 
CLOTH FILLERS ' CLOTH GLAZES 

MOVOL — Stain Remover 
Send for Samples end Prices to Menufecturers 


Wm. EDGE & SONS LTD BOLTON 


AciD | 


THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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is the safest and most reliable bleaching agent for all fibres. An excellent 
standard of whiteness is ensured and the possibility of tendering is reduced. 
Laporte Hydrogen P: ide is available in all strengths and is fully accepted 
throughout the textile industries as a product of the highest quality. 

Our Sales Service and Development Department will be pleased to advise 
on the use of Hydrogen Peroxide for your bleaching problem. 


LAPORTE 


LAPORTE CHEMICALS LTD., LUTON. 


Telephone: Luton 4390 Telegrams: Laporte Luton. 


TRAGON Pure Locust Bean Kernel! Flour FINISHING Full feel without hardness. Gives 


Without Equal for — a clear, bright and lasting finish. 


SIZING All yarns and fibres, pure and heavy CALICO PRINTING Printing Pastes. 
sizing. Especially suitable for spun rayon. EMULSIONS Stabiliser and thickener. 


TRAGON 


TRAGASOL PRODUCTS LTD HOOTON CHESHIRE Telephone Hooton 3021-2 Telegrams TRAGASOL LITTLE SUTTON 


— 

What ts the SIZE of the wold 

aw. 
ae 

a 


Sovatex ensures the removal of mineral oil and difficule 
té clear soiling matter in every fabric cleansing process. 


STANDARD 
COMPANY 


SON 


CHEMICALS DYESTUFFS 
for Dyers & Bleachers for all purposes 
ACIDS ALKALIES SOAPS DYEWOOD EXTRACTS HEMATINES 


Code ABC Sth Edition NOTTINGHAM 
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N aiizanine Colom 
Builine nts & Chemicals 
Solve | 
( 
gree tomo SON LTD 
¢ WAL FIELD | 
ROAD 
| rlephone a 
| CHAS. FORTH aa | | 


Have YOU had samples of the recent 
& _ additions to our ranges of products ? 

ALIZARINE BRILLIANT GREEN 5G Conc 
BRILLIANT MONOCHROME VIOLET 2B & R 
SUPERLAN BLUE RG & R2G 


“of not, contact Sales Department — 


L B HOLLIDAY & @ HUDDERSFIELD 


* Write for cmntnse No. 2 givi - details of types, sizes 


and services 


HATHERNWARE LTD Dept SD LOUGHBOROUGH 
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Quality Dyes and Products 
| “> | : 
& Coiro 
| 
{ 
PIPE LINES 
. An installation of Hathernware Chemical Stoneware Pipes, such as the 
a above, is a great asset in a Works handling Dyes, Lyes or corrosive 
Oh liquids of any kind. [Entire freedom from contamination of coloured 
” liquids can sometimes only be achieved by using Chemical Stoneware Plant. 


ALCOCK (PEROXIDE) LTD 
LUTON BEDS 


Luton 4900 renoxioe curon NORMAN EVANS & RAIS LTD., 


MANCHESTER 16. Tel: Moss Side 2277/8 


DURA BEAU HOSIERY FINISHES 
TEXTILE AUXILIARY PRODUCTS AND FINISHES 


T. SAVILLE WHITTLE LID | 


Telephone Central 5667 (two lines) Telegrams SENILINA MANCHESTER 


Telephone Dudiey Hill 253 & 254 (Private Branch Exchange) Telegrams BISULPHITE BRADFORD 


JB WILKINSON (CHEMICALS) LTD 
SODIUM HYDROSULPHITE POWDER | 


| and CHEMICALS | 
| DUDLEY FILL CHEMICAL WORKS BRADFORD | 


| 
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ALCOCK 
“HYDROGEN PEROXIDE: 
SIZING RY 
F. Brayshaw & Son 
Junction Mills 4 
Laisterdyke 
| | | 
| 
| 


perfect closure 
and easy flow. 
with mechanism. 
isolated from pipe- 


SAUNDERS 
VALVEC®L® 
CWMBRAN, 


MONMOUTHSHIRE. 


~ TETRALENE 

Detergent and solvent for washing 
and scouring of textile materials, 
for use with alkaline or soap 


ESTRALENE 
Fa Alcohols in 
Paste Powder and Liquid 


ESTROL 
Very efficient wetting and 


dispersing agent 

RETARDOL 

For level dyeing of vat colours on 
rayon etc 


FURTHER INFORMATION AND 
LITERATURE ON REQUEST 


Supplied in Yellow, Black, Red or Blue 


For marking all STOCKPORT UNITED 
CHEMICAL CO LTD 


GLAZEBROOKS LIMITED BUXTON ROAD WORKS STOCKPORT 
TYSELEY, BIRMINGHAM Ii Telephone Great Moor 2980 Telegrams TETRALENE STOCKPORT 


Manufacturers of 
TEXTILE AUXILIARY CHEMICALS 
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COLTD 


HINCKLEY LEICESTERSHIRE 


EMULSIFIERS - EMULSIONS READY FOR USE 
WETTING AGENTS + SIZING ASSISTANTS 
SOLUBLE WAXES « SULPHATED FATTY ALCOHOLS 
DULLING AGENTS WINDING AND KNITTING OILS 
DETERGENTS + SOFTENING AGENTS 


SAMPLES AND LITERATURE AVAILABLE 


for Waterproofing all 

classes of Materials. Ex- — 
tremely Efficient and 

Economical 


The 
Hexoran Co Ltp 


UNITY WORKS BELPER DERBYSHIRE 


t 
| 
- 
Pr 
| 
| 
, | A — of Products for 
the Finishing of all classes | 
of Textile Fibres 
Cotton, Linen, “Wool, etc 
SCOTLAND—Mr C. Stewart, “Nilsumbi"’, Bearsden, 
IRELANG Alfred Cotter Led 7 Corporation Sq. Belfast 
‘ey 
Vance & McXee Pry. ied. 40 
a Street, Melbourne 
NEW ZEALAND—S. W. Peterson & Co. Led. F 1 
INDIA~-Geore wiles Sons Led. En 
e 
Distributors—Nagindas Kilabhai & Co. 
Chambers, Tamarind Lane, Bombay. Branches— 
| Ahmedabad, Cawnpore, Calcutta, Coimbatore, etc. 
- 
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For improved and easier paciat 


DYEING, PRINTING & FINISHING 


-DIGLYCOL ETHYL ETHER 


Sulphur-free solvent for printing colours. 


POLYETHYLENE GLYCOLS 


Conditioning and vat colour printing. 


DIETHYLETHANOLAMINE 
Acid - free development of Rapidogene 
type colours. 


“NONEX” NON-IONIC COMPOUNDS 


Emulsions for finishing and conditioning 
oils, stain removal, and moth proofing. 


“GEMEX” CATIONIC COMPOUNDS 


For conferment of soft finishes. 


“‘Nonex”’ and “‘Gemex” are trade marks of Gemec. 


For further information of these products please write 
on your letterhead to the attention of Section G-3 


MOORGATE 


LONDON Ece2 


MANUFACTURERS 


Alse full range ef ACID, BASIC, DIRECT and CHROME COLOURS 
Samples and Prices will be forwarded on application 


MANY 


Zz 


WATER BLUE R Conc 
INK BLUE N and BN 

INK BLUE SPECIAL 
SPIRIT BLUE 

INDIGO CARMINE C V Ex. 
LAUNDRY BLUES 
METACHROME MORDANT 


Sept, 1961 
— Branch Office —-62 Market Street Manchester 1 
GENERAL METALLURGICAL & CHEMICAL LTD 
\ 
\ 
\\ 
\\ 
\ 
\ 
\ 
is H 
5 Ps BISMARCK BROWN R and Y NIGROSINE (Spirit Soluble) 
ee Cone. and Base NIGROSINE BASE 
PURE CHRYSOIDINE YDand BASIC MAGENTA 
Ri. R D and Base ROSANILINE BASE 
Pe, INDULINE (Water Soluble) ACID MAGENTA Cone. 
a INDULINE (Spirit Soluble) PURE SOL. BLUE 1 Cone. 
cet INDULINE BASE PURE SOL. BLUE 3B Cone. | 
y* NIGROSINE (Water Sobuble) SOLUBLE BLUE Cone. | 
| 
MILNSBRIDGE,HUDDERSFIELD. 
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PRECISION CASTINGS 


The illustration shows a general view of typical Precision Castings 
which are in production at Firth-Vickers for use in the Textile, Food 
and General Engineering Industries. Precision Castings are available 
in the full range of Firth-Vickers Acid and Heat Resisting Steels, 


FIRTH-VICKERS ‘STAINLESS STEELS LTD. SHEFFIELD. 


| 
Telephone SHEFFIELD 42051 
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